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DoALL ACQUIRES 
WORLD'S FINEST SOURCE 
OF BLACK GRANITE-DIORITE 


FOR SURFACE PLATES 
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NO SOFT SPOTS WON'T SCRATCH 


So dense and smooth a scriber 
can't find soft spots nor will it 
DoALL 
Black Granite-Diorite is the su- 


perior material in all ways. You 


can see its denser grain structure, 


scratch sensitive acetat« 


compared with pink and gray. 


BLACK GRANITE 


PINK GRANITE GRAY GRANITE 


A better accuracy standard. DoALL Black Granite-Diorite 
surface plates are specified from an over-all mean plane, 
not per square foot area. 


10-DAY FREE TRIAL OFFER! 


Prove for yourself in your own plant the su- 


periority of Black Granite surface plates. We 
deliver your choice from these four sizes: 
12” x 18”, 18% x 24” and 24 x 36°. 
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Home of DoALL Black Granite-Diorite is this Quarry No. 115 
near Escondido, California, which the National Bureau of 
Standards lists in its research paper R.P. 1320 and Fed. Spec. 
666-P-463 as the source of finest Black Granite-Diorite. 


SEE THE DIFFERENCE 
IN YOUR OWN SHOP 


While granites in general are usually selected as surface 
plate material over cast iron, much confusion exists as to 
which granite is the best. 

Different types of granite have varying degrees of soft 
spots or lack toughness and resistance to wear. Others do 
not have the density necessary for greatest strength and 
least porosity, and some types cannot be properly lapped 
to a fine finish. All of these factors lessen the degree of 
accuracy obtainable. In its search for better granites, the 
National Bureau of Standards Research Paper RP-1320 
states: ““The Black Granites (gabbros and basalts) were in- 
dicated to be stronger, denser and less absorptive than the 
normal granites.”’ 

By obtaining the best in granites, DoALL can impart 
its years of gaging experience to the manufacture of the 
finest in surface plates. 

Take advantage of our Free Trial offer to find out why 
DoALL Black Granite-Diorite is preferred over all other 
surface plate material. 

Call your DoALL Gage Specialist now; he will give you 
expert assistance in determining your accuracy and size re- 
quirements. BG-2 


THE DoALL COMPANY, Des Plaines, Ill. 


Call Your DéALL Service-Store 
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BELL TELEPHONE LABORATORIES 


DEVELOPS NEW COMPACT 
COMPUTER FOR 
U.S. AIR FORCE 


J. A. Githens, B.S. 


lexas A. & M., check the c 


solves extremely complex problems in o1 


made possible by new de sig? 


The United States Air Force assigned Bell Labs 
an interesting assignment: develop a new kind of 
electronic computer. The major requirement was 
greater simplicity. Of course, no computer is sim- 
ple, but this one (known as “‘Leprechaun”’ to its 
designers) is much smaller and simpler than most 


of the computers currently in use. 


It has only some 9000 electrical components; 
5000 of them are transistors. As a result, Lepre- 
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es’ irvent of he ty istor 


chaun has less than one-third the components of 
This 


experimentation, assembly and service. 


conventional computers. facilitates testing, 


Even in its experimental state, Leprechaun is 
a stimulating example of great strides in the sim- 
plification and miniaturization of circuitry ... a 
problem of profound interest to all Bell Labora- 
tories researchers as they develop radically new 
service, 


equipment for your future telephone 
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Quality Control Internationa 


Many recent international developments are important for those of us in quality control 
[he appearance of Sputnik I and II has dramatized the need for expanded research and 
development, and for increased reliability. There is new emphasis on the need for pooling 
our information with our allies. Fortunately ASQC anticipated the need by establishing a 


tee on International Cooperation in 1956 


Many of our members have promoted quality control internationally. The pioneer of course 
vas Dr. Walter A. Shewhart, and the list of those who have conducted seminars or served 
as technical assistance consultants overseas includes Clifford, Deming, Enell, Hamby, Juran 
Kramer, Littauer, MacNiece, Ott, Seder. Wescott and Wilks. Many others have taken part 
n international meetings. The countries include all of Free Europe, Australia, Egypt, In- 
dia, Israel, Japan, Mexico and Pakistar 


Beginning under the Marshall Plan and continuing under the International Cooperation Ad- 
inistration, we have had an extensive exchange program. European teams have visited our 


is sending one in January 


At present there are Societies for Quality Control in Germany, France, Italy, the Nether- 
lands, Scandanavia, India and Japan, each of which now publishes a journal. The British 
Productivity Council is promoting one in England. These Societies have formed a European 
Organization for Quality Control and held the First International Congress on Quality 
Control in Paris in July, 1957, with ASQC participation. The International Statistical In- 

ite publishes the International Journal of Abstracts on Statistical Methods in Industry 


ASQC has a limited but influential membership abroad. We have one section in Japan, 
nother in Mexico, and an International Section with 75 members from 18 countries, many 
f whom are officers and editors of the various national societies. This is our newest sec- 
tion and indications are that despite the dollar exchange problem we can expect consider- 


able eTow th 


‘he ASQC Commi on International Cooperation has the responsibility of Maintaining 
contact and serving as the channel of communication and liaison between ASQC and similar 
ocieties and groups outside North America. The committee arranges the exchange of pub- 
lications, cooperates in planning programs for visitors to and from these countries and co- 
ordinates with such agencies as the International Administration and United Nations. The 
; of the Committee also serves as trustee for the International Section 


To meet its responsibilities, the Committee needs the cooperation of many members of the 
Society. ASQC members who are visiting foreign countries and are willing to address 
roups there are urged to inform the Committee of their plans. Visitors from abroad who 
vant to observe quality control in industry benefit from personal contacts. The most effec- 
tive communication is person-to-person, and one function of the committee is to get the 
right people communicating 

Sincerely, 


S 2. 
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Planning 
of Experiments 


Economy in the 











One of the typical problems confronting both th experiment 
perimental scientist and research worker in industry is hand 
that of evaluating the joint effects of several different Several 
factors on a given material or process. Other things be 
ing equal, the smaller the number of factors the fewer 
the difficulties « ncountered. Because of possible cr 
interactions amon the vari factors, howey 
difficulties bec ome formidable for even a re latively 
erate number of factors Problem F this kind have 
often had to be dismissed as too difficult, although occa- 
sional brilliant results were achieved by scientists gifted 
with unusual insight or sound judgment gained through 
long experience h rec t growth of the subject of 
experiment de 1h curred in response to the 
for mo! \ matic and reliable methods. a ne« 
ated by the growing scope and complexity an 
activity 
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possible 
statistical the 
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in many situations it is not practical to plan an entiré 






























































experimental program in advance, but rather to conduct 





a few smaller experiments which serve as a guide to 


j -_ k * more generally. it m: » th ot 
future work r, more generally, it may be that not al Figure 1—Fractional factorial experiment plan requiring only 64 of the 
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128 possible measurement 
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experimental combinations. A “complete factorial de- 
sign” would prescribe the making of all 128 of these 
experiments 

However, it may not be practical to perform all of the 
experiments. Possibly, also, one may not need all the 
information such a complete factorial procedure could 
provide. It is at this point that assistance may be ob- 
tained from the experiment designs described in the 
Bureau's publication 

In the example given, let the letters A, B, C, D, E, F, 
G stand for the seven factors, and let the subscripts 1 and 
2 denote the two alternative conditions in which each of 
the factors may exist. Then the 128 possible experimental 
combinations are represented by the 128 cells of Fig. 1 
The shaded squares represent those experimental com- 
binations to be investigated if the experimenter wishes to 
measure only half of the possible 128 combinations. In 
the same way, Figures 2 and 3 illustrate plans requiring 
only 36 and 16 measurements, respectively, instead of 
the full set of 128 

Naturally, the more measurements taken, the greater 
the resulting information and the greater the precision 
The experimental plan calling for \% of the possible com- 


Figure 2—Fractional factorial experiment plan requiring only 32 of the 


128 possible measurements 
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Introduction 


R. A. Fisher™ in 1936 introduced the discriminant 
function for the comparison of multiple measurements 
observed in taxonomic studies. Since then several 
irticles “*" have appeared that use this statistical 
technique for various purposes. During the last five 
years ideas pertaining to this type function have been 
presented in elementary statistical textbooks “””. A dis- 
criminant function enables one to compare a composite 
composed of several variables pertaining to one “treat- 
ment” with a similar composite pertaining to anothe: 

An application of this function was made for the 
differentiation of two series of proximate coal analyses 
and the b.t.u. per pound. These analyses included 
volatile matter, fixed carbon, percent of ash, and b.t.u. 
per pound which were used in making a comparison of 
coal from two mines. A discriminant function enables 
one to obtain a numerical comparison of the coals by 
use of two linear compounds made up of the four vari- 


ables 
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Figure 3—Fractional factorial experiment plan requiring only 16 out 
of 128 possible measurements 


binations can only be used for evaluating the broad ef- 
fects of each of the seven factors. The %4-plan, in addi- 
tion, allows the interdependence of some of the factors 
to be determined. The latter plan could be of use, for 
example, when there is independent information indicat 
ing that the interaction between certain of the factors 
is negligible. The %-plan (Fig. 1), on the other hand, 
not only provides information on the broad effects of 
each of the seven factors, but also permits evaluation of 
the interdependence among all of those factors. The only 
price paid for this information is a loss in precision. In 
many cases, especially in industrial experiments, this 
loss is more than compensated for by the saving in time 
and expense 
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Two types of fabrics were tested for investigating a 
significant difference between them by a discriminant 
function by comparing the difference between two com- 
pounds made up of the five variables breaking strength 
of warp, breaking strength of filling, warp shrinkage, 
filling shrinkage, and percent of absorption 


Testing for Three Methods of 
Preparing Fish 


This article is concerned with an application of dis- 
criminant functions for differentiating between a series 
of judges’ scores made on fish prepared by three meth- 
ods. Three lots, each of twelve fish, were prepared by 
methods A, B, and C. Five experienced judges ate 
samples of each fish and graded each for aroma, flavor, 
texture, and moisture. The average score for aroma of 
the five judges was recorded as the aroma score for the 
particular fish. Similarly averages of the judges’ scores 
were used for flavor, texture, and moisture. In this way 
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individual differences between judges were somewhat Compounds X and X’ are, respectively 

ironed out of the results. Judges were not aware of the 

methods of preparing the fish and never knew which 

preparation was used for any particular sample. Table 0.04065x, 

I contains the individual judge’s scores together with 

their averages. X’ = —0.05562x', + 0.20205x,, — 0.03729x, 
Questions arose as to whether or not there were 0.04065x’ 

significant differences between scores, taken altogether, : 

pertaining to the four characteristics of the fish prepared The means of these compounds are: 

by two methods. Before the derivation of discriminant 

functions it was necessary to determine whether or not X 0.05562(5.38) + 0.20205(5.71) —0.03729(5.44) 

aroma averages pertaining to two methods were signif 0.04065 (5.98) 0.4085 

icantly different, then to determine whether or not 

flavor averages were different, etc. Discriminant func- 

tions enable one to test for significance between two 


> 4 0).05562x + 0.20205x, 0.03729x 


0.05562 (5.26) + 0.20205(5.23) —0.03729(5.30) 
0.04065 (5.87) 0.3279 
recipes by using, respectively, compounds or linear = : ; 
E ’ 5 “I : P The difference between the means of these compounds 
equations made up of scores pertaining to each recipe > 
1 . 1S D 0 0806 
They have been called discriminant functions because 


they discriminate between the two sets of semples by 


using all the measurements of each characteristic Comparing Methods A and B 
(aroma, flavor, texture and moisture.) ; 
It is natural to ask whether or not this difference be- 


tween the two compound means, which are made up of 


Using Discriminant Functions to 
scores pertaining to aroma, flavor, texture, and moisture, 


Analyze Test Data 


is due to fluctuations of random sampling, or to a real 
Let the compound for method A be difference between methods A and B? This question is 

‘ answered in Table II, which contains an analysis of 

X = byx boxe + bax biX,, variance between these compound means X and X 
The ratio of the between compound means-mean squares 
and the error-mean square is 2.30, which is an F-value 
Since this F-value is less than the F-value of 2.90 found 
in an F-table at 4 and 19 degrees of freedom, the com- 


where X11, Xe, Xs and x, represent, respectively, scores 
pertaining to aroma, flavor, texture, and moisture, and 
where b,, bs, bz and b, are constants to be found 


Let the compound for method B be 
pound mean X is not significantly different from X’ at 


X’ = b,x,’ + box b..x b,x, the 5 percent level 


TESTING 


FOR between metheds of preparing 


fish by use 


DIFFERENCES of n diecchninent: functlon® 


W. D. BATEN, P. |. TACK, AND HELEN A. BAEDER’ 


where x;,', X»', X;' and x,’ represent, respectively, simi This means, as far as these four characteristics are 
lar scores pertaining to method B. The b’s are the same concerned, that method A is very probably not any 
in both compounds. The difference between means of better than method B, although the averages of the 
the compounds is, D = X — X’, and is equal to judges’ scores for the former are respectively large: 
than those for the latte: 
D = b,d, + bod, + b,d, b,d, 
Comparing A to C and B to C 
where d, represents the difference between means of ; . 
aroma scores for methods A and B, d» represents the If compound X is divided by the least coefficient in it 
— 279¢ - . 
difference between averages pertaining to flavor, d, (0.03729), it becomes 
represents the difference between averages of texture, 
and d, represents the difference between averages of 
methods A and B pertaining to moisture. *Approved for publication as Journal Article 1455 from the Michi- 
By using statistical techniques explained in Fisher’s gan Agricultural Experiment Station, East Lansing, Michigan 
first article’*) and explained in the Appendix to this tMr. Baten is an Experiment Station Statistician and Professor of 
: Y Statistics, Michigan State vane East Lansing, Michigan; Mr 

present article, values of b;, bo, bs and b, were found Tack is Head of the Department of Fisheries and Wildlife, Michigan 

. 5S5e¢o PINS 27% State University; Miss Baeder was formerly with the Foods and 
to be by ~0.05562, b. 0.20205, b 0.03729, and Nutrition Department, Michigan State University, and is presently at 
b, 0.04065 Pillsbury Millis, Minneapolis, Minnesota 


xX 1.4916x, + 5.4183x 1.0000x 1L.0901x, [1] 
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Appendix 


Finding the Discrimina Function Constants 
0.9641 The method of obtaining the constants in th 
compounds will be explained here 
eveals that there 
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TABLE !i—Analysis of Variance of the Compounds Composed of the n 
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Quality 


Control Comes of 


Age 


WILLIAM M. BRISTOL, Ill 
Bristol-Myers Products Division, Hillside, N. J. 


Spreng anyon was founded in 1887 in Clinton, N. Y., 
for the purpose of serving the druggist with about 
4000 medicinal items. These were prepared upon receipt 
of an order from a druggist and prepared in small quar- 
tities under the direct supervision of the founder. The 
organization was necessarily a small one, and all func- 
tions were directly controlled by one or two individuals 
Quality control as a science was still unknown. As the 
organization grew, we needed more space and moved 
to Brooklyn. There we continued to expand until 1919, 
when a decision was reached that the company needed 
much larger quarters, and we moved to Hillside, N.J., in 
what was eventually to become the large white buildings 
we now occupy along U.S. Route No. 22 

As we grew, we gradually lost our identity as com- 
pounders of many items for the drug trade and began to 
concentrate on fewer products. With the emphasis on 
fewer products, we developed the idea of selling directly 
to a druggist or a retail store a product which, in turn, 
could be sold directly over-the-counter to a consumer. 
By 1925, the transition was almost complete and we had 
generally taken on the form that the Products Division 
of Bristol-Myers has today. 

As the company expanded, it became imperative for 
top management to spend more and more time away 
from the actual production of the products and, there- 
fore, it became necessary to delegate some of those re- 
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sponsibilities to other people. Where we had been selling 
a few bottles of a product to a druggist, we were now 
selling millions of units of each product over-the-counter 
to be used by the ultimate consumer 

During our history, we had been rather proud of the 
fact that we felt we could guarantee the quality of our 
products. In fact, we had developed much of our busi- 
ness on the premise that Bristol-Myers would unquali- 
fiably guarantee the excellence of its products. It was 
inevitable that eventually management would ask itself 
the following question: 


“How do we know that the quality of our products 
is being maintained with the large volume increases 
that have been gained over the past years?” 

The answer to this question was that we must necessarily 
continue to guarantee the quality of our products. This 
responsibility was assigned to our Research Department, 
which, in turn, assigned the responsibility for quality 
control to one or two people in that department. How- 
ever, there was insufficient emphasis and prestige at- 
tached to this function. 

As World War II developed, new techniques were con- 
stantly being devised to control production quality. Sev- 
eral of our management people were asked to assume 
responsibilities in defense operations, and were exposed 
to the need for quality control in products used by the 
Armed Services. 
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At the close of the war, our company became very con 
scious of the need for additional controls, not only on the 
finished product, but on the packaging materials and 
raw materials used in compounding the product. After 
considerable discussion and planning, it was decided that 
we needed a separate department in our company whose 
sole responsibility would be the quality control of our 
materials, so that we could assure our customers and 
ourselves that the products prepared in our plant were 
of uniformly good quality. 

The few people who were assigned to quality control 
work in the Research Department were then separated, 
and a department was organized independent of Research 
and Development, and independent of Production. This 
group was authorized to develop a Control Department 
which wou!d report to top management and which would 
have the responsibility for determining whether or not 
our products were suitable for sale. 

Today, we have grown from such beginnings to an 
organization which has a well-established quality con- 
trol department, and an organization which fully recog- 
nizes the need for quality control of our products. 

Now we come to another relatively new science, which 
is closely allied to quality control, but which utilizes a 
unique approach to determine the quality of the product 
As the number of unit packages of a product grows 
from the hundreds of thousands, to the millions, to the 
tens and hundreds of millions, it becomes literally im- 
possible to interpret individually the results of sampling 
without using techniques different from those that had 
been available previously. We were aware of this prob- 
lem some years ago and cast about for a means of using 
other techniques which would limit our risk. 

Again, the growth of statistics in World War II, par- 
ticularly by the Armed Services, pointed to a direction 
which we felt was helpful. Our quality control people 
were asked to investigate these techniques, and after 


some study, a recommendation was made to management 
that a statistical approach to quality control could 
be helpful. 
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At this point a word of explanation about our com- 
pany’s growth during the past fifteen or twenty years is 
in order. 

During World War II, our management appreciated 
the country’s need for having additional supplies of cer- 
tain (then rare) medicines, and we bought a small drug 
company, which was renamed Bristol Laboratories, and 
which was located in Syracuse, N.Y. 

The primary object of this plant was to produce peni- 
cillin and other antibiotics for the Armed Services. At 
the close of the war, it was necessary for us to expand 
the activities of the plant into other products related to 
the ethical drug field, and today Bristol Laboratories is 
at or near the top in antibiotic production. 

Contact with the Armed Forces exposed Bristol Lab- 
oratories to the new techniques in the use of statistics 
The importance and value of statistical quality control 
was dramatically proven at Bristol Labs. I was most 
fortunate in observing first hand the contribution that 
these techniques made, not only to cost reduction (al- 
ways desirable), but more importantly to improved qual 
ity of production. Armed with this experience, we de- 
termined to establish a similar system in our Products 
Division. We were guided in this effort by advice and 
assistance from the staff of our neighbor, Rutgers Uni- 
versity, as well as from our own Bristol Laboratories 
These advisers did not promise us “the moon,” but 
the results of their efforts were so electrifying that | 
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suspect their chief problem became one of holding the 
reins on management’s impatience to expand the pro- 
gram. To their great credit was their well thought out 
approach to all personnel, especially those below the 
management level. For, just as the “buck privates” win 
the war, so also do the line operators, processors, and 
mechanics win the struggle for improved quality. I sus- 
pect all of you are well aware of this oft-misunderstood 
fact. In short, the use of the statistical approach showed 
us a simpler means to greater assurance of the accepta- 
bility of our goods 
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As most of you know, statistical quality control has 
been used by the government, the Armed Services, and 
many of the machine parts manufacturers for many 
years. Today, all industries are recognizing the impor- 
tance of statistical control, not only in the actual pro- 
duction operation, but in sales, advertising, accounting, 
and market research as well. Statistical quality control 
has been used at Bristol-Myers, particularly along three 
lines: 

A. Statistical sampling plans for incoming raw and 

packaging materials. 

B. Control chart applications in filling weight control 

C. Experimental design in investigational and experi- 

mental work. 

You represent many of the largest industries in ow 
country. Most of you, I am sure, have no doubts in your 
minds that statistical quality control is most important 
to the success of your companies. I agree with you 
“BUT,” you may query, “how can I impress my manage- 
ment with the importance of my job and the need for my 
skills?” As a member of management in our company, 
I can appreciate your position, since each department of 
every company is asking itself this same question. “How 
can I better impress my management with the impor- 
tance of my function to the success of my company?” 
Possibly you scientists are particularly well equipped 
to do such a job. However, a general speech on the value 
of statistical quality control will not particularly impress 
top management. 

BUT—if you were to go to management using this 
particular approach: 

“Our product X is awful!” 

“It is impossible with our present type of production 
to assure a customer that he is getting any uniformity 
in the product!” 

“The product is not doing what it is designed to do,” 

I am sure that such an approach would make any com- 
pany official sit up and listen. Parenthetically, I should 
add that the precise form in which you make these state- 
ments to management will depend upon your judgment 
of what will be most effective. If you can then tell your 
management what is wrong with the product, and tell 
them how the product could be improved and controlled 
so that production would be uniform, and the ingredients 
so mixed that production would operate at its maximum 
efficiency, I am sure that your management would be 
vitally interested. 

Naturally, before such a step is taken, you must be 
certain of your facts and figures, and you must be able 
to demonstrate with specific examples how you propose 
to improve the situation. 

As short a time as fifteen years ago, both quality con- 
trol as such, and certainly statistical quality control, were 
almost in their infancy. Today, there are very few 
progressive companies of any size or importance which 
do not have quality control departments that are well- 
staffed and, in general, well run 
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Perhaps management 
the efforts that many 
j but they will 
to sell your 


and how you 


ation. However, it does give to management additional 
nsurance—insurance against a calamity which could 
happen to the company if the products were harmful, o1 
did not do what they were designed to do. We all know 
cases where companies have suffered terrific losses 
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and have actually disappeared because the quality of 
their product was not controlled. It is an insurance, 
tneretore, that companies pay lor; but you are respon- 
for seeing to it that this cost is within bounds 
Quality control is a service that will be taken fo: 
ranted unless the members of the control groups, 
hether they be purely chemical quality control, o1 
statistical quality control, or any other form of quality 
control, constantly bring to management’s attention the 
jobs you can do which will make management's job 


easier and make the qua f the products bette 


Quality Control 


ls It a Management Service ? 


A. F. COWAN 


The Metal Box Company, Ltd., London, England 
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1. Management will agree with 


reason 

2. Management will have nothing to with us 
the wrong reason 

}. Different sections of management may adopt both 
points of view thus putting quality control between 
the upper and lower m tone of debate 

The third attitude could be the most damaging. It 
my experience that more time can be spent in getting 

rid of misconceptions than is needed to create under- 

standing in the first place. But better communication of 


yur ideas is our job, not management's 


The Approach to Quality Control 


is my belief and my experience that quality control 

be introduced, in the first place, as a check 

yn the suppl er’s deliveries of raw material and com- 
ponent parts. Management is often led to believe that 
quality control is a way of cutting inspection costs in the 
stores. Now we know why and the fault should not be 
iid at management's door. The acceptance of calcuated 

and pre-stated risks in inspecting the other man’s prod- 
ict 1S bas od on the use of statisti al concepts This meth- 
od was first introduced by the Bell Telephone Company, 
an organization which sub-contracts on a vast scale 
Vendor evaluation soon emerged as a by-product of 
this analytical approach to receiving inspection. The two 
techniques were introduced far and wide in American 
industry during the war by the U. S. Government. Ac- 
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ceptance sampling tables have been published and p ibli 
cized in the U.S. and in Europe 

But this is not quality control. It is the application of 
statistical methods to inspection. Because the same sta- 
tistical principles are used in studying the behaviour of 
manufacturing processes during, not after, production it 
is too often thought that quality control and statistical 
acceptance sampling are one and the same thing. This is 
a damaging, not just a misleading, state of affairs 

In my experience—and I have had many opportunities 
for observing—quality control should be introduced first 
into one’s own business. Attention must be given t 
incoming materials because in any business they are 
significant part of the final product. But do not begir 
with the other fellow: first introduce quality control o 
your own processes 

Until you have practiced quality control on yourselves 
you will not learn what quality means or how to judge 
it. I have more to say about this, later. When you have 
reduced the overworked word “quality” to realisti: 
practical, terms your whole attitude to your supplie: 
undergoes a change. You simply cannot afford to buy 
perfection, nor can you afford to buy rubbish. When you 
have learned to measure quality, you can find out hou 
much quality you need from your supplier. You ca 
judge his performance and, with him, work out what you 
need and how to measure whether you have achieved it 
It is a joint enterprise; the supplier is a partner in 
business 
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The whole subject of quality is clouded 
by self-righteous thinking. Quality is a mu 
word. Quality must always be better or worse thai 
“something”—the first question being “better than what.’ 
Subjective evaluation is a poor measure of quality fo 
reasons we all know only too well 


I suggest that in any practical analysis quality can onl) 
be defined as the gap which separates theoretical per- 
fection and what we hold in our hand at any giver 
moment of time. We must be frank. The gap will always 
be there because our concept of: perfection is itself ad 
vanced by technological progress. It is never likely to b: 
reached. It is a very proper target or goal 

The idea of evaluating quality in terms of this 
provides us with the key to “quality control,” as 
unwisely call it. Measure that gap and you have a cor 
crete measure of quality. It is for this reason that I thi: 
of our quality control work as a “measurement service 
We are on the job to help people to judge quality by 
measuring it. We can call this “reducing quality to nun 
bers.” Whether it be percent defective or dimensional 
variability in inches, we are reducing a vague, self- 
righteous idea to practical terms. I use the word service 
because that is all we do, we help people to judge fo 
themselves 

Quality measurement service does not explain eve 
thing. But I suggest that there is the trouble with the 
name quality control. It appears to mean what it sa 
It creates an illusion of consent 

We are inclined to use jargon. We know what we 
but does management? Jargon is a verbal short 
and until we have defined the scope of our work 
should refrain from taking short cuts. They only create 
confusion in the minds of people who are less interested 
in the subject than we are because they have othe 
things to think about 

To sum up my argument about how to introducs qual 
ity control (or quality measurement service as I call it) 
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al emeni and 
stand what we are tryin 
to them to assume anything. They will probably be 
confused and that will be our fault. But, above all else, 
do not lead management to believe that quality control 
trick method of inspection 
Management is too often put on the defensive by en- 
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before you. Quality control (or whatever we choose to 
call it) will fail, and rightly fail, if we begin by making 
work for other people. That is no kind of service. It is 
futile to imagine that other people want their lives to be 
complicated by someone who is there to serve. Make it 
easy for management to agree with you. That is more 
difficult, but more lasting. Management must not be 
asked to understand us; we must bring our ideas to life 
in terms which management can accept. A manager who 
is a manager knows a good thing when he sees it. But 
show him—don’t talk at him. All we need is the oppor- 
tunity first to practice and then to demonstrate 
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Quality control is often called “a new management 
tool.” It sounds fine, but it is a wrong-headed concept 
Management has enough tools to operate, already. Our 
job is to ease the load, not to add another tool to the kit 
Quality control, I believe, is not a “management tool;”’ 
it should be a service to the man on the job. Help him 
and you don’t need to do anything more for management 
We need, today, better management, not more manage- 
ment. And quality control is a form of self management 
by the man on the job. We should aim to increase his 
self respect, to increase his interest in what he is doing 
The industrial revolution has impaired his sense of part- 
ner ship in a common enterprise; quality control can re- 
place much that he has lost in the last 100 years 

Having brought quality control to life by a practical 
exercise, it is much easier to develop other people's un- 
derstanding and also your own. The object is not to in- 
stall quality control so much as to learn how to do it and 
whether it works. Enthusiasm is no substitute for re- 
sults. I have learned that choosing where to take this 
first step isn’t as easy as it might appear to be. Manage- 
ment, and the man on the job too for that matter, are 
inclined to think that the place to start is where it is 
most needed. This is oversimplification. Quality control 
like politic s, is the art of the possible The first step is to 
learn how to do it and to test what you have done. Doing 
it in real earnest is the third step, not the first or even the 
second. Choose, for the first step, a job where quality 
control can be expected to work and produce results 

I suggested that the first step should be the means fo1 
gaining practice and confidence. But it does something 
more than this. It clothes ideas with reality. Now is the 
time, having made sure that it works, to begin your ex- 
planation of what it is all about. You will find it easier 
now, and so will everyone else 

The explanation phase is a vast subject which I must 
in this article, pass over. But I have tried to emphasize 


that explanation and understanding are more easily at 
tained when you have created a living example in your 
own business. Quality control is too often thought to be 
something which only works in somebody else’s business 
“We are different’—you have heard that many times 
Quality control on the job is essentially an attempt to 


help an operator to understand more clearly how his 
machine behaves. He will be surprised to learn two 


things. You know what I am going to say 


That the Process Mean and the Specification Mean 
are never one and the same thing 


That a process does not produce “straight line” re- 
sults. Its pattern resembles the path of a cyclist 


I make what is a statement of the obvious because I 
believe that we quality control people are too inclined to 
spend our time explaining how this happens. We talk 
of chance causes, process averages, deviations, range, 
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within-sample variation, between-sample variation. It 
is more important first to convince production people 
that processes behave this way. Explanation should fol 
low demonstration 


The Conclusion 


This suggestion brings me to my conclusion. Quality 
control is a technique developed by mathematicians and 
statisticians. But quality control will not find its widest 
use until management is offered a common-sense ex- 
planation of what quality control can achieve. How it is 
to be done interests management much less than what 
it can do. Quality control is not, in my opinion, a man- 
agement tool; it is an aid to the man on the job. It saves 
work for management, it doesn’t make work. I have said 
that management should not be asked to accept quality 
control blindly, in hope. No good will ever come of “in 
stalling” a quality control system. All we need is the 
opportunity to do two things—first to learn how to apply 
it to one situation, and then to demonstrate it in action 
What the man on the job does with the quality control 
results is more important than what management thinks 
of the theory of quality control. 

Statistical theory, in my practical experience, is not 
the explanation of quality control successes. But it 
sometimes explains its failures. The techniques we use 
are more subtle than statistics—we bring a process to 
life. We harness the interest, the experience and the cre- 
ative ability of the production people. Above all we put 
a measuring stick in their hands. Management should be 
shown, by our behaviour, that quality control is what 
we know it to be: an attitude of mind. Statistics, yes, 
they are an important element, but when men “take a 
sample” they do much more than calculate the average 
and the range—they look carefully at what they have 
made. This looking is worth quite as much as the calcu- 
lations. We do not always realize that looking at what 
you are doing usually means looking for some fault. To 
look at what you have done is to look, objectively, at 
something. Statistics are a means to an end, not an end 
in themselves. 

You may think that I have grossly understated the 
contribution of statistical thinking. You may wonder 
whether I am aware of its significance. I have said noth- 
ing which detracts from the significance of statistical 
disciplines. I have tried to place quality control before 
you through the eyes of your customer—management 
Whenever men invent or discover something new, they 
support their conviction by producing proofs. In our case 
management doesn’t want proofs of why quality control 
works; management expects a demonstration that it 
works and will go on working. 

Statistical discipline is essential in our work. Without 
a clear understanding of the basic concepts on which our 
technique is built quality control will fail, badly. The 
need, today, is for simplication of method. The statisti- 
cian goes on producing elegant ways of using the mathe- 
matical approach. The literature is full of them. We see 
and hear too little about the simplification of the methods 
of using this expanding knowledge 

I believe that a top-heavy superstructure is being built 
up on the quality control foundation. Quality control is 
not research but the dividing line between the two is 
becoming confused. Engineering and scientific research 
is the origin of many of the techniques we use. By all 
means build the end product of quality control into the 
engineering and research development of tomorrow but 
never forget that quality control is first and always a 
service to the man on the job—today 
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An Internal Audit 


Background 


In the Manufacturing Division of 
Collins Radio Company we maintain 
a substantial inspection force to 
check and maintain the quality of 
our products. We use different tech- 
niques in the shop; among them, 
X-R and p type control charts; and 
in Receiving Inspection, acceptance 
sampling and Lot Plot. All these 
quality control techniques are used 
to insure that each production ac- 
tivity attains the quality goals which 
have been set for it by management. 

Would it be worthwhile for us to 
apply quality control procedures and 
techniques to some of our office and 
paper work functions? What is good 
quality in office work? What is poor 
quality? Could the judicious use of 
“statistical control” procedure im- 
prove the “quality” of the data gen- 
erated by our paper work proce- 
dures? Could the use of acceptance 
sampling improve the accuracy 
and/or reduce the cost of our au- 
diting and systems monitoring ac- 
tivities? 

This last question we shall try to 
answer by explaining the procedure 
and concepts associated with ac- 
ceptance sampling as used in the 
Receiving Inspection Department 
which were employed by the Inter- 
nal Audit Department in their recent 
vendor tooling audit 

In Receiving Inspection, we 
ize that sufficient checking to insure 
100 percent good parts would be 
prohibitively costly. We therefore 
determine a percentage defective 
which, from an economic viewpoint, 
we can “live with” on our assembly 
lines. This percentage may vary all 
the way from one percent for ex- 
pensive electronic tubes or switch 
assemblies which, if defective and 
placed in a unit on the assembly 
line, will require expensive tear- 


real- 


down for replacement, up to six 
percent defective for bolts, nuts, 
screws, and other hardware, which is 
This quality 
which we wish to accept a majority 
of the time is called the Acceptable 


Quality Level, (AQL) 


easily replaced. level 


The Objectional Quality Level* 
(OQL) is the level of product qual- 
ty which we would seldom wish to 
accept. We would seldom want a 
lot of complex switch 
which were five or six percent de- 
fective issued to our assembly line; 
with hardware we would usually 
want to exclude from issue lots 15 
or 20 percent defective 


assemblies 


What do we 


majority of the time” and what do 


mean by “accept a 


basing our deci- 
make 
(Consider Table 


Because we are 
sion on a sample, we can 
wrong decisions 


I.) 


The terms “accept a majority of 
the time” and “seldom accept” can 
now be given a precise mathematical 
meaning in terms of the two types of 
errors illustrated in Table I. The 
“Risk of making a wrong decision of 
Type I” usually associated with good 
quality is a 5 percent. We make 
the statement that we wish to ac- 
cept submitted material which is as 
good as the AQL or better 95 percent 
of the time or more. The acceptance 
level usually associated with the 
objectionable quality level is 10 per- 
stated 


cent ofr another way, the 


Using Receiving 
Inspection Techniques 


JOHN L. GABLE 


Industrial Engineering Div., 


we mean by “seldom accept’? Don’t 
we want to accept “good” lots all the 
time and reject “bad” lots all the 
time? 

This we could do, theoretically, by 
checking all lots 100 percent, but the 
cost would be prohibitive. We re- 
choosing an 
economical (statistical 
sampling) that distin- 
guishes between the two kinds of 
lots most of the time 


solve this conflict by 
procedure 
correctly 


*Also known as Lot Tolerance Percent De- 
fective (LTDP 


TABLE 1—Accepting or Rejecting Lots 


True Condition 
of Lot 


Accept the Lot 


Material is “Good” 
(AQL quality or 
better) 


Material is “Bad” 


(OQL quality or 
worse) 
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Our decision 
is correct 


Ty 
(Cai ul 


What We Say About Lot 


Reject the Lot 


Type I Error 

(Calling good 

material bad) 
Risk a 


Il Error 

ing bad 

material good) 
Risk 6 


Our decision 
fs correct 


Collins Radio Co., Cedar Rapids, la. 


“Risk of making a wrong decision 
of Type II” is B 10 percent. Thus, 
we make the statement that we wish 
to accept 10 percent or less of the 
time submitted material which is as 
bad as or worse than the objection 
able quality level 


From an engineering judgment 
which determines the values for the 
AQL, the OQL, and “risk of making 
a wrong decision” to be associated 
with each, the statistician can de- 
rive what is known as a sampling 
plan. Such a plan for the Receiving 
Inspection Department might con- 
sist of instructions: 


“From a lot of 5000 items, take a 
sample of 125 items. If three or 
less defectives are found in the 
sample, accept the lot of material. 
If four or more defectives are 
found in the sample, reject the lot 
of material.” 





TABLE !l—Accepting or Rejecting Records 
‘ Records 
Tool Records Need 
Corrective Action 


of Type I 
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re 
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Some 
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pieces at random, inspects them, and accurate in the past, we should prob- 
continue with it. However, if 


records are very inaccurate, it 


then compares the number of bad ably 
pieces with his criterion, i.e., accept ou 


if three or less, reject if four o1 vould probably pay us, at this time 


This might 
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installing 
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rors possible in paper work. In the tain personnel 

therefore 


explicitly 


Receiving Inspection area it is usual We are faced with the 
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if defectives. A defect is any di 
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constitute a defect in 
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accurate 
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Collir Ss Radio hat beer lost 


Company has approximately 300 dif eir records had been the sub- 


ry ade it 


ords, postings te misplaced, missent, 


ject of a clerical error) they would 
consider this as a satisfactory level 
for the record system. In other 
words, they have set the AQL fo! 
this audit as four percent. However, 
the Internal Audit Department had 
indicated that if our records are so 
poor that ten percent of our tools 
are improperly accounted for, then 
the decision should be to take some 
type of corrective action. Our OQL 
is therefore ten percent defective. 

The auditors also indicated that 
risks of wrong decisions of the mag- 
nitude indicated in Table II would 
be satisfactory 

We have now defined all the par- 
us to design 
the audit of tool records. We have 
stated that if the records are four 
percent defective or less, we wish to 
accept them as correct and do noth- 
ing 99 percent of the time. We have 
also stated that if the records are ten 
percent defective or worse we only 


ameters necessary for 


wish to accept these records as being 
good about ten percent of the time 
Note that both statements are in 
terms of accepting the hypothesis 
that the records are accurate. The 
assumption is that if this hypothesis 
is rejected, management will insti- 
tute the appropriate type of correc- 
tive action 

At this point the question comes 
up, “How do I proceed from these 
statements of good and bad quality 
and associated risks to a plan for 
action.” Tables have been developed 
which show, for various lot sizes, the 
proper sample size and acceptance 
numbers to be used for various 
AQL’s. MIL-STD-105A is the set of 
such tables which is used by the 
Collins Radio Company Receiving 
Inspection Department 
used for the tool loan record study 

The statistical determination of 
sampling plans is based on the as- 
sumption that the sample data come 
“random sample.” The next 
therefore, 
our sample? 
This question was answered by using 
a “table of random numbers.” This 
statistical tool is an arrangement of 
digits whose sequence has been de- 


It was also 


from a 
question that 
how shall we draw 


arises 15S, 
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Figure 1—Random Choice Ruler 
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termined by a carefully randomized TABLE Ili—Random Card Choice Code 
process 

The following procedure was used First two Drawer Third Position from Fourth Pout third-digit 
to translate random numbers into the digits . digit® front of drawer digit* group 
choice of a toel card. The assump- ss 

; 01-05 next sample % 

tion was made that the master file 06-10 0 - 216” 
of tool numbers maintained in the artes 
Tool Design Department was correct. . 
This file contains approximately 86-90 18 | 
50,000 tool numbers. The tool num- =t-9 REN CoE 
ber cards are maintained in eighteen 
file drawers, approximately 22% 
inches of depth in each drawer. The 3. If the replies to these letters ceeded the rejection number of 21 
code which was developed to trans- indicated 20 or less discrepancies These discrepancies fell into four 
late a four digit random numbe1 existed in our sample of 300 tool categories 
into a card location is shown in records, we were to accept our 
Table II present records as correct. If, 1. Collins records incorrect, rec- 

A “ruler” was developed to speed however, 21 or more discrepancies ords adjusted 
the choice of the card when the were noted. corrective action ; ; . 
drawer was pulled. This ruler was ; Lost by vendor, Collins not 
laid on top of the cards; the choice notified 
of individual cards within the %4- As a result of this survey, 293 3. Expendable type tooling 
inch increment was left to the per- replies about specific tools were re- 
son drawing the tool number. (See ceived. Six vendors did not reply to 4. Unable to determine exact re- 
Fig. 1.) the letters. The number of discrep- 

Initially, consideration was given ancies uncovered by the study ex- (Continued on page 22) 
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*Figure 1 shows how the third- and fourth-digit codes were combined on a ruler for easy use 





were to be considered 


ponsibility 


to basing the sampling procedure on 
the tool numbers on each card. One 
problem with this was that tool 
numbers, which are part of the Col- 





lins part number system, are in non- 
consecutive blocks. The other was 
the time required to find and record 
the information from a specific card COLLI NS RapIo (OMPANY 
It was felt that the procedure de- CEDAR RAPIDS. 10OWA.U.S.A 
scribed above, though perhaps not 
theoretically “pure” because it left 
the choice within % inch increments 
to the sampler, provided a sample 
as nearly random as the economics 
of the situation would warrant 

Before we could determine the 
sampling plan for the audit, it was 
necessary to estimate the number of 
tools which were on loan to vendors 
We checked the first 140 tool record 
cards pulled for the sample; they 
showed 27 tools on loan to our ven- 
dors. Using this 19 percent, we esti- 
mated our tool loan population at 
9,595. Referring to Tables III and 
IV-A of MIL-STD-105A, our sam- 
ple size should be 300 tools that are 
on loan. For an AQL of four percent 
our acceptance aumber is 20, our 
rejection number is 21 

The procedure for the entire audit 
was 

1. A random sample of tool 

numbers was drawn until a sam- 

ple of 300 tools which are at ven- 

dors had been listed 


2. Letters were sent to the ven- 
dors who, our records indicated, 
were supposed to have the tools 
in the sample. They were asked to 
check for the physical presence of 
each tool listed in their letter. A 
copy of the letter is shown in Fig. 
2 Figure 2—Letter Sent to Vendors 
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CONVENTIONS 


12th Annual Convention * May 26, 27, 28 * 1958 © Boston, Mass. 


ASQC GENERAL January 10, 1958 


CONVENTION COMMITTEE To Fellow Members and Friends of A.SeQ.C. 
Choirmon 


Wode 8. Weove Quality will keynote the 1958 Convention of the American 
Society for Quality Control. 


Progress appears to occur in steps rather than on a 
straight-line basis. On May 26, 27, 28, 1958, you should 
plan to be among those present to witness a large upward 
step in the quality of A.S.Q.C.e Conventions. To achieve 
Chories &. Kende this step, the Boston Host Group has worked hard for two 
someon ae - years, designing and organizing the building of a quality 
nica convention. 
As with any product, the first objective was to design a 
quality convention. The best from previous conventions has 
been combined with new ideas in designing the 12th Annual 
Convention of the A.S.Q.C. 


For example: 

1. The Statler and Sheraton Plaza, two of Boston's finest 
hotels, will house the convention in luxurious air-con- 
ditioned accommodations. 

The design of the brochure has been changed to provide a 
clearer picture of convention activities. 

Brief synopses of forthcoming talks will be posted on 
special bulletin boards to assist you in choosing the 
presentations of greatest interest. 

Sixty-four papers have been painstakingly developed to 
include the best of the speakers and subjects in the 
Quality Control field. 

The program format has been modified to allow more time 
to view what promises to be the best A.S.Q.C. Convention 
Exposition ever held. 

The second objective of your 1958 Convention Hosts is to in- 

Sure the quality of conformance to design. The group has 

organized both manpower and brainpower to guarantee con- 

formance to specifications. 

When you attend the Convention, you will see the success of 

the planning organization--not only in the technical pro- 

gram, but in the fields of accommodations, plant tours, 
ladies’ program, luncheons, and exhibits. 

Remember then—we have a date, 

May Twenty-Six through Twenty-Eight 

In A.D., 1958. 

Plan to attend—and don't be late! 


Warten 


Warren J. Grosjean, Chairman 
Boston Convention Committee 
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12TH ANNUAL CONVENTION AND EXPOSITION 


HOTEL STATLER °* 
MAY 26 - 28, 1958 


BOSTON, MASSACHUSETTS 





HIGHLIGHTS 





NATION'S INDUSTRIAL EYES 
WILL BE FOCUSED ON BOSTON 


Without a doubt, Quality Control is the nation’s 
fastest growing profession. From an initial member- 
ship, just one year after its founding in 1946, of 
under a thousand, ASQC has soared to 10,500 in 
1957. It is now taking an important and vital place 
in American industry. And this role will be high- 
lighted at the coming 12th Annual Convention in 
Boston, May 26-28. You'll want to attend this con- 
ference, so as to keep abreast, or a step ahead, of 
fast-moving future developments in modern indus- 
trial operations 


FOREMOST QUALITY CONTROL 
EXPERTS TO GIVE PAPERS... 


H. Cohen of The Glenn L. Martin Company will 
report on “The Progress of Project Vanguard.” His 
paper will review the scope of the Vanguard pro- 
gram, its importance to the scientific world and what 
useful data we hope to obtain from it. 

In another field, that of Administrative Applica- 
tions, Grant I. Butterbaugh, Professor of Statistics, 
University of Washington in Seattle, hits hard at 
present day educational systems in his paper “Appli- 
cations of Statistical Methods in Business Adminis- 
tration.” His subject is current and challenging. He 
calls a spade a spade when he says, “Parents today 
are rearing soft children and should insist that 
teachers work their children harder and longer. We 
need a policy of a full laboratory and a full library 
throughout the week instead of a full stadium every 
Saturday.” 

Hard words, yes, but he has a strong point 

More than 60 technical papers by outstanding lead- 
ers from the United States and abroad, covering 
over a dozen fields of interest such as automotive, 
aircraft, education, chemical, manufacturing and as- 
sembly, operations research, textiles, and etc., are 
to be presented, which makes it a must to attend 
this convention if you want to know the direction 
industry of tomorrow will move. 


EXHIBITORS’ LIST FOR 
CONVENTION GROWING ... 


A large number of informative exhibits are being 
arranged by the Convention Committee again this 
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year to show the new tools and latest methods em- 
ployed by the Quality Control industry. They prom- 
ise to be a great help and you'll want to see first 
hand these new services and devices. If you have a 
product, system or service, make sure your company 
will have a display. The list this month was joined 
by: 
The B. C. Ames Company, Waltham, Mass. 
The American Cystoscope Makers Company, 
New York, N. Y. 
The Comtor Company, Waltham, Mass. 
The Greist Manufacturing Company, New Hav- 
en, Conn. 
Wilson Mechanical Division, American Chain 
and Cable Co., Bridgeport, Conn. 
The Continental Can Company, New York, N. Y. 
Gillette Safety Razor Company, Boston, Mass. 


DIVISION MEETINGS, PLANT TOURS, 
SOCIAL FUNCTIONS... 


A full program, not only to give you an insight as 
to how others do it, but covering the fun side as well, 
is being arranged by the Convention Committee. 
More complete details on these activities will be an- 
nounced soon. But New England has long been 
known for its Old Fashioned Hospitality and the 
Boston Committee isn’t going to let you forget it. 


TO ASQOC MEMBERS: 


As a user of Quality Control, your company 
should exhibit to promote the interchange of tech- 
nical information on the methods of Quality Con- 
trol. 

Please pass this page on to your sales manager, 
exhibit manager, or advertising manager so that 
he can make plans for your exhibit. 

Be sure all of your suppliers exhibit! 


SSSESSSSSSSSSSSSSSSSSSESCSCESSESC CSS EEEEEEE | 


For information on exhibit space or about the 
Exposition, write to: 
American Society for Quality Control 
c/o Andrews, Bartlett & Associates, Inc. 
1849 West 24th Street 
Cleveland 13, Ohio 
TOwer 1-6045 
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Adjustable AIR GAGE 
TOOLING 


Especially for Short Runs 
and Emergencies 


e 


~ 6UCH As. 


Aircraft manufacturers, subcontractors and job shops 
having limited production. 

Accidental damage to a vitally needed single purpose 
gage. 

An unexpected engineering change involving part size. 
A short run of special parts for which no gages have 
been provided. 

A mistake or failure in ordering the needed single 
purpose gages. 

Sudden need for process gages at the production 
machines. 





Don't let any of these situations cause costly scrap, delays or 
embarrassing confusion in inspection, in the shop or in the tool- 
room. A small investment in the tooling here illustrated is your 
best insurance against unpredictable production losses. 

Write Div. 22 for descriptive engineering data. THE 
SHEFFIELD CORPORATION, Dayton 1, Ohio, U.S.A. 


All items shown here are stocked for immediate delivery — no waiting. 


Economical, Adjustable Balijet Spindie Kit 


In 5 minutes you can assemble, for precision gaging, a spindle for ANY 
SIZE hole from 1” to 3” in diameter. 

Consider economy for a moment. If the holes you may encounter vary in 
increments of .001”, this Kit provides the equivalent of 2000 Spindles at 
a unit cost of less than a dollar. If those increments are .0001” you have 
available 20,000 Spindles at about a dime each. That is real economy. 


No auxiliary equipment needed except conventional gage blocks—NOT 
EVEN ONE MASTER SETTING RING. 





Adjustable 
Airebore Gage 


“Three-Point 
Adjustable Spindies 





Adjustable Airebore Gage 






Three Point 
Adjustable 
Spindles 


The Three-Point Adjustable Spindles, four of them, 
cover respectively the ranges, %" to %«", Ys" to 1”, 


%y" to 1%" and 1%" to 3". They can be set up with 
gage blocks. 





: Piunjet indicator. 





Airebore Gage in use 


The Airebore Gage can be set precisely to measure any 
diameter hole from 3" to 12”. And like the Adjustable 
Balljet Spindle, it is set up with a calibrator and gage 
blocks. No master setting rings are needed. 

The Airebore Gage is self-centering—needs only to 
be rocked in place for precision action. It is light in 
weight with all contact surfaces of tungsten carbide— 
nothing to wear out. 





Piunjet Snap Gage 


Airetest and 


Piunjet Snap Gage in use 
Piun j et Stand The Plunjet Gaging Cartridge may be substituted for the 


Dial Indicator to assure consistent, repetitive readings, 
especially when tolerances are .001" or less. 

Twelve Plunjet Snap Gage models cover the gaging 
range of 0” to 12”. Larger sizes are available on spe- 
cial order. 


Standard 


Adjustable Airsnaps 





With Airetest Indicator 











Standard Adjustable Airsnap 


A new, highly versatile stand accommodates a dial 
indicator or an Airetest Indicator—also converts to a 


comparator by using a Plunjet and anvil as illustrated. The Standard /.djustable Airsnap in 17 models covers 
j the range .2500" to 5.500”. Up to 3.000” the adjustable 
A anvil has a maximum adjustment of Y%". 
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Above that the maximum is 2". 
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(Continued from page 17) 


The largest single category con- 





sisted of records of expendable 





tooling retained by the vendors and 
assigned a tool number. Prior to 


1951 a definition of expendable tool- Let Sises G00l to 22,000 


| Sample Size: 300 T7177 
Acceptance No.: 20 ++++ 
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ing had not been firmly established; 


as a result many items were assigned 
tool numbers which would not today 
receive one A screening process 
has been established in the Tool 
Department to eliminate unneces- 
sary numbering and accountability 
for expe ndable tools 


Figure 3 shows the “operating 
characteristic curve” of the sampling 
plan which was used. From it one 
can tell what the probability of call- 
ing the tool records “good” (i.e., not 
requiring corrective action) if the 
true quality level were, for example, 


six or eight percent 

It should be noted that this entire 
procedure has been the basis fo! 
making a decision and that no state- 
ment has been made about true 
process level 

The technique used to check tool 
loans can be applied to several othe: 
Whenever 


the question arises about a paper- 


places In our company 


work process, ‘Is it good or is it 
bad?”; the second logical question is, 
‘What do you mean by ‘good’ and 
what do you mean by ‘bad’”? This 
article has shown how to define what 
j 


’ 
IS £O0C paper-work or a good ad- 


Whal's ®ew 


The United States Testing Company, 
Inc., 1415 Park Avenue, Hoboken, 
N. J. has developed a new Impact 
Tester which employs a revolution- 
ary technique to obtain the measure- 
ments of impact strength for plastics, 
paper, rubber, boxboard, and similar 
materials. Impact strength is found 
on this instrument by measuring the 
energy lost by its swinging pendulum 
when it breaks through a sample 
Energy of the pendulum on an un- 
interrupted swing is compared to its 
energy after breaking the sample 
The instrument differs from other 
impact testers in its measurement of 
pendulum swing distance, a funda- 
mental quantity in the energy de- 
termination. To achieve greater ac- 
curacy, distamce is not measured 
directly on the Pendulum Impact 
Tester but is calculated from the 
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~Operating Characteristic Curve of Tool Record Sampling Plan 


ministrative procedure and what is 
bad, and how to establish a sampling 
procedure which will lead to a 
conclusion 

An important aspect of this proce- 
dure is the fact that, while we are 


defining good and bad quality be- 


pendulum swing time, measured to 
within 0.001 second on the instru- 
ment’s electric timer. In practice, 
this value is converted directly to 
impact strength on conversion tables 
supplied with the tester. The Pen- 
dulum Impact Tester provides a fast, 
reliable method for product inspec- 
tion and “in process” testing. The 
complete test procedure takes only 
a few minutes and no special sam- 
ple preparation is required. Read- 
ings made on the Tester give an 
absolute impact strength value which 
is highly reproducible, even among 
a number of operators. To simulate 
different kinds of impact, the tester 
is equipped with a set of inter- 
changeable striking heads. In addi- 
tion, detachable pendulum weights 
provide for testing in a wide range 
of impact strengths. Reproducible 


fore taking a sample, we are also 
forced (1) to 
types of decision error which can be 


recognize the two 


made using sampling and (2) to es- 
tablish the “Risk of making a wrong 
decision” to be associated with each 


errol 


impact strength values have been 
obtained on the instrument for ma- 
terials ranging from cellophane to 
heavy boxboard 


i a 


Pacific Gage, Inc., A Division of Dar- 
co Industries, Inc., 2151 E. Rosecrans 
Ave., El Segundo, Calif., has intro- 
duced the Height Master, a portable, 
completely self-contained instrument 
specifically designed for use in pre- 
cision layout work, inspection, 
checking jigs and fixtures or wherev- 
er fast and highly-accurate height 
measurement is a necessity. The unit 
eliminates the need for gage blocks, 
transfer measuring equipment or ref- 
The indi- 


cator is zeroed on the surface plate 


erence gages of any kind 
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1 is oved to the desire d 

By turning the thimble, the 

1 is moved to the hundredth read- 
ing on the vertical scale and the 
thousandth reading on the microm- 
eter scale. It is unnecessary to pick 
ip the Height Master to read it and 
no magnifying oO! special reading 
glass or special lighting is required 
The Height Master lends itself t 
scribing a part as it slides along 
moothly on any plane surface, in 
cluding machine work tables. The 
carbide inserts in the base minimize 
Extension arm on the Height 

Master is adjustable vertically on the 
column from 2 to 17 or 24 inches de- 
pending on the model used. Hori- 


| adjustments are variable ove 


I ti 
of 14% inches and can be fur- 
ncreased with a longer measur- 

unit or extension arm. Accuracy 
guaranteed within 0.001 from 2 to 
on standard models and 

thin 0.0005 from 2 to 24 inches on 
special models recommended for 
checking fixtures, drill jigs and for 


precision layout or inspection work 


~ © * 
The George L. Day Co., Inc., 1227- 
1231 Niagara Street, Buffalo 13, N.Y 
innounces the production of new 
Full Automatic and Semi-Automatic 
Speeders for high speed testing of 
cut-off saws, cup and plain grinding 
wheels. The Day Speeder makes it 
possible to do 100 percent individual 
speed test inspection. The Standard 
Model handles wheels up to 4 inches 
thick and 20 inches in diameter, and 
other models for larger sized wheels 
are available. Preset testing speed 
up to 15,000 rpm with smooth rapid 
acceleration and deceleration is pos- 
sible. In operation, pushing of two 
hand starting buttons begins the cy- 
cle in which the wheel is elevated, 
the safety cover closes, the wheel is 
clamped to the turn table, the wheel 
accelerates to the preset speed and 
decelerates to stop, the wheel lowers 
to the unloading position. The en- 
tire unit is self-contained and the 
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.. the preferred 
Dial 


Indicators... 


~ 


have hardened and burnished pivots 
for higher sensitivity — lower friction 

Because metal pivots are stronger than jew eled 
pivots, Ames has developed a method for hard- 
ening and burnishing them to match the excep- 
tional smoothness and sensitivity of jeweled 
types. The result is a dial indicator that is un- 
surpassed for accuracy unequalled for strength 
and durability. And it costs /ess than jeweled 
types This “‘functional’’ approach to design and 
manufacture is just One more reason why the 
lifetime cost of Ames Dial Indicators is lower, 
and why so many quality control engineers 
specify Ames as “preferred”. Write today for 


complete information. 


; saceh three 
in principal cities 
i 


B.C. AMES CO 


\ 32 Ames Street, Waltham 54, Mass. 
a 


MANUFACTURERS OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 
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Twelfth Midwest 


Conference 


P 
7 
@) 
Quality Control : 
E 
D 


* 15 Important N 
Papers Presented G 
at the Conference § 
held in Chicago last 
October have been 
prepared in a paper 
bound volume and 

its yours for just 


$3.50 


Here are the papers! 


Evaluating the 
Measure- 


Repeatability 
fecuracy of your 
ments 

in Experimental Analysis in 
the Chemical Field 

Quality Control in a Petroleum 
Industry 

We Did lt and We're Glad 
Quality Control and Good Hu- 
man Relations in Electronic 
Industry 

Initiation and Progress of a 
Quality Control Program 
Plastics in Industry 
Experimental Designs and Va- 
riance Components 

Quality Control and Produc- 
tion E ficiency 

1 Completely Integrated Qual- 
ity Control Program Pays Off 
in Practice 

Special Statistical Methods Ap- 
plicable to Metallurgical Prob- 
lems in Container Research 
and Manufacture 

SOC Applications of Short 
Runs 

Continuous Sampling by Vari- 
ables 


SEND FOR 


YOURS TODAY! 


Clip the coupon, enclose 


$3.50, and mail to: 


American Society for Quality Control 
161 W. Wisconsin Avenue 
Milwaukee 3, Wisconsin 


Enclosed find $ 


Please send me 


copies of the 


12th Midwest Proceedings at $3.50 per 
copy 
Name 


Address 





general arrangement facilitates in- 
stallation in production line with or 
without conveyors 

* * 7 





Four times greater thrust force is 
now possible in a new model of the 
Hyge Shock Tester, available from 
the Rochester Division of Consoli- 
dated Electrodynamics Corp., 1775 
Mt. Read Blvd., Rochester 3, N.Y. 
This instrument accurately simulates 
shock experienced by equipment in 
actual use. Applications include the 
shock-testing of components of air- 
craft, turbines, missiles, rockets, and 
other industrial equipment. The 
Model HY-6000 Shock Tester pro- 
duces extremely high loads instan- 
taneously, with thrusts up to 40,000 
pounds. Shock pulses are accurately 
controllable for both waveform and 
acceleration and deceleration level, 
whether the waveform is square, tri- 
angular, cosine, or sine pulse. Re- 
peatability is exact, and the accelera- 
tion-time waveforms are free from 
high frequency transients. The HY- 
6000 is essentially a six-inch diam- 
eter cylinder containing a piston 
which is subjected to differential 


pressures on its two faces. It has 
only two moving parts—the piston 
and a floating seal—and requires no 


complicated controls or elements 





The Hyge Shock Tester is built of 
modular components and is available 
in a variety of configurations to meet 
any application. It is also available 
in kit form and can be easily adapted 
to solving a wide range of problems 


* * * 


Sets of highly accurate end measur- 
ing rods for use with jig borers and 
measuring instruments where table 
settings or spacing must be held to 
a high degree of precision are now 
available thru distributors of Star- 
rett precision measuring tools. The 
No. 244 series rods are available in 
1, 2, 3, 4, 5, 6, 7, 8, 10, 12 and 15 inch 
sizes (also in Metric) and may be 
purchased in standard sets or in any 
combination of sizes to suit specific 
requirements. Also available are two 
micrometer heads, each of 4 to 5 inch 
range, graduated to read in ten- 
thousandths of an inch (or hun- 
dredths of a mm). Complete specifi- 


cations covering the range of sets 
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available are given in a catalog pub- 
lished by the L. S. Starrett Co., 


Athol, Mass 
7 * . 


The 10,000 pound B-L-H Mark G 
Servomatic tester—the first testing 
machine in which the center of test 
always remains at the same point 
regardless of length of specimen o1 
amount of extension—has been de- 
veloped and built by the Electron- 
ics and Instrumentation Division of 
Baldwin-Lima-Hamilton Corp., 
Waltham, Mass. The center of test 
is situated 56% inches above the floo 
for easy observation and application 
of auxiliary test equipment. The 
Mark G machine achieves a motion- 
less center of test by making two 
crossheads pull against each othe 
or compress toward each other. I 
all previous machines, either the 
crossheads or the table were fixed 
The crossheads are actuated by two 
ball and screw mechanisms. In addi- 
tion to providing the means fo: 
moving the two crossheads simulta- 
neously, the two ball and screw 
mechanisms have inherent design 
advantages. The point of contact be- 
tween the screw and its opposing 
thread is a ball bearing. Rather than 
screw and thread turning against 
each other directly, with consequent 
high friction, the bearing turns be- 
tween them and friction is substan- 
tially reduced. This arrangement 
leads to a more sensitive response of 
the machine and to lower power re- 
quirements. Four SR-4 load columns 
in the upper crosshead do the meas- 
uring. The loads measured are the 
forces between the crosshead and the 
actuating nut assembly, rather than 
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PRECISION 
PRODUCTION 
PROBLEMS ? 








Here’s help from 


Bausch & Lomb 
NEW! ALIGNMENT 


INTERFEROMETER peel eo) See) ie). 
Accurately measures 
small changes in INSPECTION 
angle over a range 
f 30 seconds of arc 
~ inaenanie son FABRICATION 
direct scale read 
MEASURING 
TESTING 


ings to 0.2 seconds 
0.000006’ 





BENCH 
COMPARATOR 
Exclusive under 
stage illumination 
no complex set-ups 
no holding fixtures 
for most work. Mag 
nified silhouettes 
show errors instant 
ly. Reads to 0.0001 
with optional m 
crometer stage 


CONTOUR 
MEASURING 
PROJECTOR 


Shows magnified si! 
houettes or surface 
views. Simple opera 
tion, highest pre 

sion measurements 
to 0.0001 linear 
to 1 minute of ar 


angular 


NEW 
TOOLMAKER’S 
MEASURING 
MICROSCOPE 
Quickly measures 
opaque or transpar 
ent objects of any 
ontour. Linear, a 
urate t& ).0001 
angular, to 1 minute 


of arc 


@ BAUSCH & LOMB OPTICAL CO. 
a 84825 St. Paul St., Rochester 2, N. Y. 


a aids checked below 
5 [_}] Alignment Interferometer Bench Com 


g scopes Optical Aids Catalog 


STEREO- 
MICROSCOPES 


Magnified 3-D views 
of tiny parts. Dust 
proof, shockproof 
can be mounted 
right in machine or 
fixture. Speeds as 
sembly inspection 
Most complete line 
widest field of view 


OPTICAL AIDS 
CATALOG 


Time-and-money-sav 

ng data on Surface GpricAL AIDS 
Comparators, Indus- 

trial Magnifiers, Ma- 

roscopes, Micro 

scope Bodies, Mi 

crometer Discs, Wide 

Field Tubes, Brinell 

Microscopes Shop 

Microscopes 








MAIL COUPON TODAY FOR VALUABLE DATA 


Please send literature on optical production 


parotor | Contour Measuring Projector 


Toolmaker's Microscope [_] Stereomicro- 
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forces transmitted to the base of the 
machine. In addition to testing sam- 
ples in tension or compression, the 
machine is equipped to apply alter- 
nating loads. Automatic strain o1 
load cycling is possible at frequencies 
of from 0.06 to 60 cycles per minute 
The console for the Mark G also in- 
corporates features not usually found 
in equipment of this sort. An auto- 
matic X-Y plotter is built in. This 
will plot crosshead motion or strain 
vs load using either microformer ex- 
SR-4 gages, or SR-4 
extensometer vs load. An auxiliary 
plotter, also mounted in the console, 
will plot load vs time and strain vs 
time simultaneously with the X-Y 
plotter. The design will also be avail- 
able in the 60,000 pound size and can 
be built in a range of sizes up to 
300,000 pound capacity 
* * * 

To facilitate accurate height gags 
readings on parts with higher than 
normal check points, the Herman 
Stone Co., 1860 N. Gettysburg Ave., 
Dayton, Ohio, has developed a series 
of granite riser blocks. Fingertip 
control of the 300 pound blocks is 
made possible by an “air lift” feature 
These riser blocks provide an accu- 
rate granite surface parallel to the 


tensometers 


working surface plate and at an ele- 


eer er" O° oO aa 


USE A QUINCUNX...... 


to make your quality talk more 


forceful 
to make your in-plant training 
course more effective 


“Se ee ee ee em ee oem ow wewuwue 


The Quincunx is a must for pre- 
sentation of basic quelity control 
principles. Demonstrates visually 
to your audience how a Norma! 
Distribution pattern is formed. 
Also demonstrates how various 
Non-Normal distributions are 


formed 


Lightning Calculator Co. 
Box 6192 } 
St. Petersburg Beach 6, Fla ' 
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vation sufficient to allow use of 
standard height gages. The air lift 
feature allows the operator to guide 
the heavy block into position with 
the touch of a finger. As the block 
actually floats on a cushion of air, 
there is no wear on the surface plate 
or the block itself while it is being 
moved from one position to another 
Air, at about 40 psi, is piped into a 
hole in the back of the block and led 
to a series of grooves on the bottom 
surface. These grooves are cut to 
within two inches of the edges so 
that, if the block is moved too close 
to the side of the surface plate, the 
air escapes. This safety feature pre- 
vents the block from “floating off” 
the surface plate. When the block 
has been positioned, the operator 
shuts off the air supply and the block 
becomes stationary. Typical Herman 
granite riser blocks are 24 inches 
high and 14 inches across the top. 
They are also available in square or 
ylindrical shapes and in various 
sizes. Top and bottom surfaces are 
flat to a maximum reading of 0.000050 
inches and parallel within 0.000075 


inches 


A new series of three high-rated 
power amplifiers designed and built 
by MB Manufacturing Co., A Divi- 
sion of Textron, Inc., New Haven, 
Conn., will extend the frequency and 
force ranges of vibration test systems 
for sinusoidal and random motion 
excitation in electronics, aviation and 
missiles development. The new 7.5, 
15 and 22.5-KVA power amplifiers 
are added to the present line of spe- 
cialized vibration test amplifiers 
which have been produced by MB 


Manufacturing since 1945. The MB 

Models T444 (7.5-KVA), T666 (15- 

KVA) and T888 (22.5-KVA) have a 

plate dissipation of 18-KW, 32-KW 

and 54-KW respectively, the latter 
being larger than any AM broadcast 
transmitter in the United States 

These amplifiers have the following 

performance characteristics of major 

interest to environmental test engi- 
neers: 

1. Rated power output is maintained 
over wide frequency range into 
any power factor load from 0.2 
lead to 0.2 lag. These amplifiers 
can then be used for wide-sweep 

random- 


sinusoidal testing and 


motion studies which must be 
done without power tactor correc- 
tion or intermittent Imy edance 
mathing. 

Flat frequency response 
range, + 0.5 db 


; main- 
tained over a wide 
from 5 to 5,000 cps 
A single basic power cabinet, 84” 
high by 9812” wide by 69” deep 
houses each of the three ampli- 
fiers. Because the T666 and T888 
Models comprise two and three 
T444 power output units respec- 


tively, a 75-KVA T444 vibration- 





test power supply can be easily 
expanded at a later date to 15- 
KVA (T666) and then 22.5-KVA 
(T888) in the original cabinet on 
location 


* * 7 


Mayes Tool Co., 26514 W. Seven Mile 
Road, Detroit 18, Mich. have made 
available the “CON-CHEK,.” a gage 
that permits checking hole location 
and concentricity, without turning 
either one’s hand, or the gage han- 
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dle. The “CON-CHEK” is inserted 
into a master fixture, with the indi- 
cator face-up for convenient read- 
ing. The inspector may then rotate 
the knurled thumbknob just above 
the handle of the gage, which rotates 
the extension spindle. The gage han- 
dle and the indicator do not turn— 
and the indicator remains face-up 
for immediate checking. The oute1 
shaft of the pilot also remains sta- 
tionary. This reduces wear on the 
precision ground and lapped chrome 
plated spindle. The “CON-CHEK” 
is available in a full range of models 
made up of stock components to meet 
most hole locations and concentricity 
checking requirements. The smallest 
model has a measuring capacity of 
0.200 inches diameter minimum, 
while the capacity of the largest 
standard model is 1.750 inches diam- 
eter. All standard models have a 
range of 0.060 inches but other mod- 
els with greater capacity and range 
are available on special order. All 
are equipped with AGD Group 2 
Indicators. 
* * * 
New Literature 

A brochure describing the Model 
154-C single-stage vapor fractome- 
ters, new gas chromatography in- 
struments, has just been published 
by the Perkin-Elmer Corp., Nor- 
walk, Conn. 

The Electronics Division of Post 
Machinery Co., Beverly, Mass., has 
issued new catalog sheets describing 
some electronic equipment available 
for Quality Control work. Items 
covered are the Model ER-1, Edge 
Register Detector (for accurate con- 
trol of materials manufactured in 
continuous form) Model F-2, Direct 
Impulse Counter (for counting up to 
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10 units per second) Model PW-5. A 
five selection preset counter( which 
counts up to 5,000 units per second 
with selective warning system actu- 
ator on any predetermined count.) 
Model LF-1A. Lineal Footage Coun- 
ter and readout (for accurately 
counting web length etc. and trans- 
ferring reading at any time.) Model 
P3-RM, Electronic Counter for 


cartoning, etc., with rate per hour 
totalizer on face 


Fischer & Porter Co., 99 Jackson- 
ville Road, Hatboro, Pa., has just 
published a catalog on the Press-I- 
Cell, an instrument for the precise 
measurement of absolute, gage or 
differential fluid pressures. The 
catalog describes the Press-I-Cell 
as measuring gases or liquids over 
pressure ranges from 0-4 psi to 
0-1000 psi with a degree of accuracy 
as high as 1 part in 2000. Readability 
of the scale is of the order of 1 part 
in 8000 


A new desk sized chart containing 
conversion data for Rockwell tests 
and other hardness scales is avail- 
able from the Torsion Balance Com- 
pany, Clifton, N. J. In addition to 
hardness conversion, this chart also 
has tables for cylindrical corrections. 


The Exact Weight Scale Co., Co- 
lumbus, Ohio offers a new eight page 
brochure on the Shadograph Scales 
designed for use in the instrumenta- 
tion and automation of industry. It 
contains numerous illustrations, de- 
tailed specifications and important 
features of 34 different models, 
ranging in capacities from 2000 mg 
up to 100 pounds 
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ASQC, 161 W. Wisconsin Ave. 


Milwaukee 3, Wisconsin 
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QUALITY CONTROL METHODS AND MANAGEMENT 


The result of the symposium held in September 1957 at Drexel Institute of 
Technology and sponsored by the Philadelphia section is nine papers which 


symposium transactions. 


These papers present some of the quality control methods that are tools for 
management and also present some management views on quality control. 


Human Engineering and Quality Control 
Purchasing and Quality Control 

Receiving Inspection and Vendor Relations 
Quality Control and Reliability 

Quality Control and Value Engineering 
Standards Engineering and Quality Control 
Non-Parametric Methods in Industrial Statistics 


Copies of the transactions are available at $2.00 per copy. 


To order your copy, use the convenient coupon below. 


Zone 
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Show your professional affiliation . . . 


AND .... for those wearers 
of company and other serv- 
ice pins, the same buttons 
for each grade of member- 
ship are available as a tie 
bor. Your professional 
affiliation is there for every- 
one to see. 
The bar is silver for 
Member grade and 10K gold for Senior and 
Fellow grade. It comes in either the hori- 
zontal bar or chain type. Sections wishing 
to use these for awards to past chairmen or other members 
will find them especially suitable. The surface of the bar, 
which is shown here slightly larger than actual size, is plain 
so that your message or citation can be engraved on it. 


Handsomely styled lapel buttons 
are available for each grade of 
membership. The blue Society seal is 
outlined in silver for Member grade, 
10K gold for Senior grade and 10K 
gold with a genuine sapphire gem 
for Fellow grade 


Have trouble keeping track of your Industrial 
i . Quality Control magazines? Make them a per- 
, agin os Cuality Lona manent part of your business or home library. 
m a» These famous Jesse Jones files are especially 
+t designed to keep your copies orderly and 
} , readily accessible at all times. These durable 
files in light blue and gray Kivar covers guard 
against soiling, wear, tearing and misplace- 
ment of copies. Each file box will keep a 
complete volume —12 issues—in perfect 
condition. (Back Volumes from |-XI! will fit 
into five boxes.) 


Your office or den is the place to display this. An 8 x 10 membership 
certificate suitable for framing with your name creatively inscribed. 
Your professional affiliation increases your stature with company and 
business associates. Let them know you belong to ASQC. 


ORDER BLANK 
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Brookfield Engineering Laborato- 
ries, Inc., Stoughton 112, Mass. has 
announced the availability of a new 
application data sheet on the Brook- 
field Viscometran. The new four 
page, two-color brochure explains in 
detail the advantages, process re- 
quirements, design features, and typ- 
ical installations of the Viscometran 
and its application to end point de- 
termination of polymerization reac- 
tions 


A new four page Beckman tech- 
nical data sheet IR-74-MI(T) is 
available from Scientific Instruments 
Division, Beckman Instruments, Inc 
Fullerton, Calif. The bulletin ex- 
plains the KBr sampling technique 
in infrared studies on solid sub- 
The main points include: 
choice of matrix material, ideal 
size of sample, grinding procedures, 
preparation of KBr plates, suitable 
holders, care of dies—and extensive 
list of references. 


stances. 


“Radiography in Modern Indus- 
try” a handbook of industrial radi- 
ography has been revised by East- 
man Kodak Company to include the 
latest developments and technics in 
the radiographic field and is now 
available in a new, second edition 
Of particular interest to those re- 
sponsible for industrial radiographic 
inspection, the revised edition con- 
information on the 


tains sensito- 


metric characteristics of Kodak films, 
new data on radio-active isotopes 
and their application, and a guide fo 
the selection of appropriate Kodax 
films for both x-ray and gamma-ray 
radiography. There is also new ma- 
terial on image amplification, geo- 
radiation 

volume 


metric enlargement, and 
140-page 
radiographi 


monitoring. The 
includes chapters on 
process, x-ray and gamma-ray 
sources, geometric p! inciples, factors 
governing exposure, radiographic 
screens, scattered radiation, arithme- 
tic of exposure sensitivity and detail 
visibility, Kodak Industrial X-ray 
Films, processing, the processing 
room, special technics, sensitometric 
characteristics of x-ray films, radi- 
ation protection and an appendix of 
unsatisfactory radiographs. Copies 
of “Radiography in Modern Indus- 
try” are available at $5.00 list through 
Kodak X-ray dealers. Additional in- 
formation may be from 
dealers or by writing X-ray Divi- 
sion, Eastman Kodak Co., 
1 N.Y 

A new 2-color 14 page Profilomete1 
Catalog has been published by Mi- 
crometrical Mfg. Co., 345 South Main 
Street, Ann Arbor, Mich. Catalog 
157 describes the complete line of 


obtained 


> 
Rochester 


shop equipment for measuring sur- 
face roughness, including Amplime- 
ters, Tracers, Mototracers and othe1 
auxiliary equipment 


Problems 
Department 


Users of Standard Dial indicators 
who prefer to do their own servicing 
may obtain a 28 page bulletin en- 
titled “Dial Indicator Service Manual 
and Parts List” by writing to Stand- 
ard Gage Company, Inc., Pough- 


keepsie, N.Y. 


A factual information sheet de- 
scribing the operation, applications 
and specifications of a new Coordi- 
nate Cathetometer is available on 
request from Gaertner Scientific 
Corp., 1201 Wrightwood Ave., Chi- 
cago 14, Ill. The coordinate cathe- 
tometer is an optical measuring in- 
strument for horizontal and vertical 
measurements on objects in a vertical 
plane. The instrument is particularly 
well suited for use in inspection and 
layout work, general purpose and 
unusual measurements in inspection 
departments, model shops, quality 
control departments, industrial and 


research laboratories. 


Continuing its publication of a se- 
ries of booklets covering some of the 
problems involved in inspection and 
use of threaded parts, the Standard 
Pressed Steel Co., Jenkintown, Pa., 
has announced a pamphlet entitled 
“A New Look at Lead Error-Thread 
Tolerance Thief No. 1.” The subject 
of lead relation to 
thread quality is thoroughly covered 
in this illustrated 15-page booklet 


error and its 


THOMAS A. BUDNE 
PAUL C. CLIFFORD 
Co-editors 


P. C. Clifford, 39 Norman Road, Upper Montclair, N. J 


NEW PROBLEMS 


No. of contaminated 
tablets in sample 


Problem 21. Submitted by J. J. O’Sullivan, Santa Monica, 


Cal. 


We have a continuous chemical manufacturing process 
which runs around the clock. The end product is in a 
small tablet form allowing for a continuous thief sam- 
pling procedure whereby about 1000 tablets per hour are 
taken for inspection. We inspect each hourly sample for 
contaminated tablets. The following is a typical distribu- 


tion for a particular month showing the number of 


} 


samples containing the specified numbers of contami- 
nated tablets. A contaminated tablet is one which con- 
tains discoloration due to excessive oxidation 
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Fitted Poisson 
frequency 


Observed sample 
frequency 

116 97 

195 

195 

130 

65 

26 

9 





While the nature of occurrence of contaminated sam- 
ples is such that a Poisson Distribution is expected, our 
results consistently indicate a longer tail than that of the 
Poisson Distribution. Can you suggest any other easily 
computed distribution which would explain the longer 


tails? 


Problem 22. Submitted by E. G. Field, Atlanta, Georgia. 
The Problems Department in the December 1956 issue 
gave a very enlightening explanation of the constant c 
We would very much like to see a similar explanation of 
the constant dy. 
(While explanation of these constants can be found in 
mathematical treatment in the statistical literature, we 
appreciate the fact that many of our readers cannot take 
the time to search for and study this type of treatment 
We are happy that the column can be of service in such 
questions as well as in the discussion of practical prob- 
lems. The Editors.) 


SUGGESTED SOLUTIONS 


The response to Louis Wilson’s question concerning 
the optimum process average setting for minimizing the 
total scrap and rework costs (Problem No. 20, April 
1957) has been overwhelming. Because the problem was 
covered several years ago in a paper by C. H. Springe: 
entitled “A Method of Determining the Most Economic 
Position of the Process Mean,” Industrial Quality Con- 
trol, Vol. VIII, No. 1, July 1951, there was some question 
as to whether Mr. Wilson’s question should be published 
in this column. The decision to do so has been fully 
justified by the tremendous interest which has been 
generated 

We want to express our appreciation to the large num- 
ber of readers who contributed suggested solutions, as- 
sociated ideas and comments. Those who submitted 
solutions are: John L. Baker, University of Cincinnati, 
Cincinnati, Ohio; E. H. Barnett, Monsanto Chemical Co., 
St. Louis, Mo.; Thomas W. Balier, Abitibi Power & Paper 
Co., Sault Ste. Marie, Ontario; A. R. Burgess, Texas 
A & M, College Station, Texas; Frank E. Butler, Corning, 
N. Y.; Arthur S. Covert, American Cyanamid Co., 
Bound Brook, N. J.; Dr. Paul Ferenz, Canada Packers, 
Ltd., Toronto, Ont.; David A. Frost, Webster, N. Y.; 
Enrique J. Gonzales, Mexico City, Mexico; Dr. John F 
Hofmann, Systems Laboratories, Inc., Sherman Oaks, 
Calif.; Glenn D. James, Gladding, McBean & Co., Los 
Angeles, Calif.; E. Neuron and M. L. Eaton, Technical 
Consultants, U. S. NAMTC, Point Mugu, Woodland 
Hills, Calif.; R. B. Nottingham, Brush Electronics Co 
Cleveland, Ohio; Bernard A. Sobel, Ethyl Corp., Baton 
Rouge, La.; Donald L. Smith, Rochester, N. Y.; and 
William Volk, Hydrocarbon Research, Inc., Trenton, 
N. J. The solution given is almost identical to one sug- 
gested independently by many of the contributors. The 
notation used follows closely that used by C. H. Springer 
in his paper 


Problem 20. (April 1957) 

Let S represent the cost of scrapping (or reworking) a 
unit when its measured value, x, is below the lower 
specification limit, L. Let R represent the cost of re- 
working (or scrapping) a unit when its measured value, 
x, exceeds the upper specification limit, U. Then the 
average total cost, C, for scrap and rework per manu- 
factured unit is represented by the expression 


ty _@ 


Ss f(t)dt + R | f(t) dt, 


J/—@ “ty 


where 
the measured value, x, expressed as 


the number of standard units, o’, from 
the process average, X 


t, 
o 


f(t) =the distribution form of the controlled process 


The optimum location of X’, which will minimize C is 
found as a solution of the equation: 


dC 


dx 


R f(t;) 
S f(ty) 


Sf(t,) Rf(t,) 


When the process has a normal distribution, 


1 
f(t) - : and (3) become 


By substitution 


bo (t, 


le(uU 
a” 


L) 
, the distance between the mid- 


point of the specification limits and the process 
average expressed in standard units 


t, ), the tolerance width expressed in 


And let T = (t, 


standard units 


Then 


Taking common logarithms of both sides 
R 
log \T log e 
S g 


Thereby: 
2.303 log S/R 
T 
In Mr. Wilson’s question S = $20, 2, and T 
Hence 
2.303 log 10 


~ 


0.4606 


The process average must be set at 0.46 standard units 
or standard deviations above the midpoint of the specifi- 
cation limits to achieve the minimum C of 0.0721 or $7.21 
per hundred units produced 


INDUSTRIAL QUALITY CONTROL 








TABLE | 


Expected losses per hundred units if A equals 

0.00 0.46 0.50 

Shifted 05 $45.77 $15.00 $13.66 
On Target 13.66 7.21 7.25 
Shifted + 0.5 7.25 12.90 13.81 


Location of x’ 


C. H. Springer’s article, in addition, covers the case in 
which the process may have a skewed distribution fol- 
lowing the Pearson Type III distribution. All results are 
presented in tables. 

While Mr. Wilson’s question is very neatly answered 
by the expression in (5), it would also be of interest to 
consider that the process average must remain exactly 
at the optimum point in order to realize the expected 
minimum loss. If we consider the standard control chart 
for averages, using sub-groups of four units as a method 
of maintaining a desired process average, we note that 
more than 97.5 percent of the averages are expected to 
remain within the 3 sigma limits of the control chart if 
the process average shifts as much as 0.5 sigma in either 
direction. Since a shift of this magnitude is virtually 
undetectable in this case, any attempt to deliberately 
offset the process average by exactly 0.46 sigma can be 
completely frustrated. 

Thus the objective of optimizing the process average 
setting may more practicably be one of minimizing loss 
in the event of a 0.5 sigma shift in the process average 
rather than that of attaining a specified minimum loss of 
$7.21 per hundred units. (See Table I.) 

It can be seen in Table I that while an optimum process 
average setting of 0.46 sigma above the midpoint of the 
specification limits minimizes the expected loss when 
the process average remains on target, it does not mini- 
mize the loss in the event of a process average shift of 

0.5 sigma. A setting at 0.50 might be more desirable 
It may be that further treatment of Mr. Wilson’s ques- 
tion, taking sensitivity of process control methods and 
losses over a range of process average values into con- 
sideration would be of great interest and practical value 
We shall welcome further comments and suggestions 

The original question and its attractive answer assum« 
unalterable process capability and tolerances and have 
an inherent academic appeal. However, when faced with 
a situation in which the process capability and the toler- 
ances are incompatible, at least one of the following 
courses is very frequently the way out 

(1) With real effort, one or more of the major con- 
tributors to the process variation can be identified and 
reduced to a level which allows for a workable rela- 
tionship between the total process variation and the 
tolerances. 

(2) Under careful re-evaluation, the tolerances 
which frequently contain a safety factor can be 
widened 

(3) The product can be made on other equipment 
with less variation 

(4) The product design can be modified and/or the 
method of manufacture can be modified to reduce the 
need for tight tolerances 

(5) The unavoidable minimum loss is sufficient 
justify the replacement or the improvement of existing 
processing equipment. 


; 


Problem 17. (December 1956) 


This problem asked for a clarification of Dodge’s 
AOQL plan for Continuous Production. At our request, 
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Mary Torrey, who works with and collaborates with M1 
Dodge, offers the following explanation 

The symbol p, shown on the Dodge chart’ stands for 
the value of p for which the probability of 0 defectives 
in a sample of 1000f units drawn from a lot of 1000 units 
is 0.10. The probability values are computed by means 
of the (m 


1)" term of the Hypergeometric series: 


where 


N = 1000. 
n = 1000f (f expressed as a decimal), 


0 


N! 
“. (N—n)! n! 


Since this value of p, varies only with the sample size, it 
is the same for all plans having the same value of f, for 
example, 0.35 percent for f = 50 percent 

The p, values were included in the Dodge chart to 
provide “a guide concerning the protection afforded 


*H F. Dodge, “A Sampling Inspection Plan for Continuous Pro 
duction”, Annals of Mathematical Statistics, September 1943 


Makes precision internal gaging easy 


COMTORPLUG with interchangeable expanding plugs 
to gage simple or special bores from Ye" to 10” dia. 


Investigate the gage | 


in jet propulsion, auton Just say 
household appliance and other volume- “BULLETIN 
precision industries 50” 


Comfor Co., 80 Farwell St., Waltham 54, Mass. 
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COMING TO CLEVELAND — A 2 DAY SESSION ON 


MANAGEMENT BY EXCEPTION 


ADMINISTRATIVE APPLICATIONS DIVISION, ASQC 


2nd Annual Conference HOTEL CARTER FEBRUARY 7-8, 1958 





TIME & 
PERIOD 


SERIES A SERIES 8B SERIES C 


INDUSTRIAL ENGINEERING 
MANAGEMENT PROBLEMS AND RESEARCH APPROACHES NEW HORIZONS 





FRIDAY, 
Fes. 7 
! 
9:30 AM 


" 
10:45 AM 


mW 
2:30 PM 


Iv 
3:45 PM 


Vv 
8:00 PM 


"Statistical Methods in the “Response Surface Experimentation” “Simplified Accourting by 
Clerical Field” E. C. Harrington; Monsanto Chem. Co Sampling in Telephone Industry” 
Winston McS. Davis—General Aspects 
C. E. McMurdo—Field Aspects 
“Administrative Applications of Edward O. Lail—Accounting Aspects 
“Evaluating Supplier Performance” Response Surface Experimentation” All of Chesapeake & Potomac Telephone Co 
Cc. L. Matz; Commonwealth Edison Dorion Shainin; Rath & Strong Inc 


W. E. Jones; Management Controls 


Moderator 
Moderator Moderator E. T. Magruder; Chesapeake & Potomac Tel 
William C. Lymon; B. F. Goodrich Chem. Co. Paul A. Robert; Precision Prod. Co Co 


LUNCHEON—Speaker: William C. Flaherty, Director of Business Research, Chrysler Corp 


“Utilizing Regression Analysis “Safety Control Program” “Operations Research” 
in Budget Control” J. J. Meyer; E. |. DuPont Prof. R. L. Ackoff; Case Institute 


R. W. Boeke; Deere & Company Prof. E. L. Arnoff; Case Institute 


"On Gambling” "Some Quick and Easy Moderator 

Prof. L. E. Dubins; Institute for Advanced Statistical Methods” Wade R. Weaver; Republic Steel Corp 
Study, Princeton Prof. G. W. McElrath, U. of Minnesota 

Moderator Moderator 


Stephen C. Botes; Bell Telephone Lab Sigmund P. Zobel; Pratt & Letchworth 


SOCIAL HOUR 


Joint Meeting with Clevelond Section, ASQC, Main Ballroom Use of Work Sampling for Cost Analysis Control” 
Dr. A. C. Rosander; Bureau of Internal Revenue 





SATURDAY, 
FEB. 8 
vi 
9:00 AM 


vil 
10:15 AM 


11.45 AM 


"Statistical Methods in Marketing” “Dealing with Non-Representative “Statistical Methods in 
Samples” Economic Analysis” 
Howard L. Jones; Illinois Bell Telephone Co. Prof. E. H. Bowman; Mass. Inst. Tech 
Prof. R. B. Fetter; Mass. Inst. Tech 


M. J. Gottlieb; Morket Facts, Inc 


oo ~— wa & Al Chemical “Quality Control in Engineering” 
nm 
oo — eid y ” Dr. J. N. Berrettoni; Western Reserve Univ. Moderator 
. Howard O. Schmidt; Aluminum Co. of Americo 


Moderator Moderator 
Williom F. Buhl; B. F. Goodrich Co Harmon S. Bayer; Q. C. Consultant, Detroit 


LUNCHEON Get-together Followed Immediately by Session Vill 


PRACTICAL APPLICATION OF “MANAGEMENT BY EXCEPTION” 


A panel session which will bring the central theme of the conference to full meaning. Four prominent 
business executives challenge experts to answer questions of application in the area of management re 


sponsibility 
PANEL EXPERTS CHALLENGERS 
Dr. Julian H. Toulouse; Owens-Illinois Glass, Toledo Emil E. Ebner, Asst. to VP Mfg.; Standard Oil Co. (Ohio) 
Dr. Carl Noble; Kimberly-Clark, Neenah Glenn D. Babbitt, Mgr. of Sched. & Control; Jack & Heintz, Inc. 


Harmon S. Bayer; Q. C. Consultant, Dotroit Charles C. Chopp, Project Engineer; The Cleveland Electric Iuminating Co 
Dr. Fred Leone; Case Institute, Cleveland Fritz Kreidler, Ass‘t. Dir. of Operations; The Premier Autoware Co 


Dorion Shainin; Rath & Strong, Inc., Boston 
Moderator: Dale Lobsinger; United Air Lines 
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against spotty quality in a continuous run of product.” The following table applies to the effect of the plan 
They are not related to the AOQL values f 50 percent, i 27, on the product as a whole, not to 
- ' a run of a particular number of consecutive units 
For a shorter run of consecutive product units, say 
100 units, the value of p for which the probability of 0 % of product 
lefectives j - " 9 - . - ek . 
defective s in a sample of 200 units equals 0.10 is approxi Incoming Accepted on 
mately 0 15, instead of 0.35, percent. Thus the shorte1 Defective Sampling AOQ 
the run of consecutive units under consideration, the 0 35 OF 0.17 
° . Pere] JJ ‘ 
higher the value of p that will be accepted some of the se i“ 
1.0 Si 0.43 
— 2.0 73 0.73 


As for the “worst percent defective in a run of 1000 1.0 § 1.00 
parts which will be accepted by the plan we have out- 6.0 3: 0.95 
lined” it may be said that the probability of accepting gh ( 0.76 
1000 parts that are 0.70 percent defective without any 10.0 0.54 
screening is less than 0.01. That is, 0.70 percent is the 12.0 ; 0.37 
worst in the sense that a run of 1000 parts that is worse 
than 0.70 percent will have less than 1 chance in 100 of Actually, the value of AOQ for p 4 percent is 0.9973, 
being accepted without any screening. just under 1.00 percent 


section briefs 


ALBANY Modern trends i periment designs ere conference 

liscussed James H. Davidson at e Nov. 14 meeting Baltimore 
Dr. Davidso manager of the Gener: leetric Company tendance 
ion. The survey he presented include capital ei 

ired at benefits derived No sect eting i scheduled fo bru \ This will 

oon problem session was devoted te nable ; anv members as possible to att he Middk 

tilization of life tes data for QC purposes.’ ‘h Atlantie Conference at New York on Feb, 2 ul Mar, 1 

st . “ a — ferated Dy Dershowitz, process engi BATTLE CREEK-KALAMAZOO \ joint meeting of the 

tG ‘i., aterford section and the technical association f the pulp and paper 

ALBUQUERQUE the l rhe the ¢ ‘ ! ndustry w eld ov ‘ the Harris Hotel, Kalamazoo 

lucte rN tor Ke ! Wvatt Lewis, qualit ‘ rol re irch, General Eleetrie Co 


ethod of selecting ve 4 8 t Hison, is the princip: speake I ews spol on ** Organiza 


seSS10n WAS on 


Corp., spoke t the 
rogram for nuclear weapons ‘ollo w an t speech. a pavel ocal experts 


ALLENTOWN-BETHLEHEM t f estern were be marded wi juestions concerning e organization 


| i very n 


s Laurel 


tivities for ovember The 


" 
ile pliant 


On be i iwin ting prot will speak 
on the subjeet ** Anal i , 
BINGHAMTO Ihe ovember management night din 
ebarts was i emet s succes vit ord part er meetil featuring Doriar l f ruest speaker was 


mut of guests 


BALTIMORE 


AVOID DELAY REGISTRATION FORM 
“MANAGEMENT BY EXCEPTION” 
Second Annual Conference Administrative Applications Division 
Complete Technical Sessions Feb. 7 & 8, Luncheon Feb. 7, and Proceedings. . $20.00 
Technical Sessions Feb. 8 only, and Proceedings $ 8.00 
Luncheon Feb. 8 $ 3.00 
Social Hour Feb. 7 $ 1.50 
Check for $ Enclosed. (Make Payable to: 2nd Annual Conference, A.A.D. of A.S.Q.C 
NAME TITLE COMPANY 
ADDRESS ( ZONE STATE 
GUEST NAME COMPANY 
ADDRESS ZONE STATE 


Please check your choice of sessions Contact Carter Hotel for room reservations 





Fri., Feb. 7 Sat., 








MAIL TO 


D. T. DICKS 

The Brush Beryllium Co. 

et enh ened 4301 Perkins Avenue 
Cleveland, Ohio 


a 8 c Advance registrations or cancellations will be ac 
cepted through February 5, 1958. Registrations 
received after January 31, 1958 will be accepted 




















Additional Proceedings: $3.00 at Conference, $3.50 After close of Conference 
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Dorian Shainin addressing the Binghamton section 


Plans are n rogress for the annual dinner m« 
if the Southern Tier Technical and Engineering Societ 
BIRMINGHAM : The 
Redmont Hotel ineluded a social, dinne: 
talk on the *‘Mechanies of multi-level 
by William A. Harrell. Mr. Harrell i h the Army 
Missile Agency, Redstons Arse nal. 
BOSTON Bernard Goldsmith ge 
the exeellent manner in which th 
‘Introducti o QC’’ was run. An ¢ 
was reaiuzet 

The ser tl , 
tools for eng 
Mar l This 


management 


meeting of Nov 14 held at € 


Ballistic 


; 


ty prominent eeturers 
will conduct the series 
Cesat Conry 
BUFFALO On Oct 
eal Div. spoke mn the 
nd developmer 


BUZZARDS BAY Will 


ts Division, 1 ‘* Narr 


‘reseent, . 


diseusss 


live u 


CHARLESTON 


nd Potomac 


DoALL 
on due to a mixup in 
CINCINNATI. 
of measurement’’ 
ng of the Cincinnat 
The section presented 
the Lexington, Ky 
for an org 


‘The AB 


F Quality Control 


conference to be presented 
and Hamilton-Mi 
on series will start in 


eld in the Cin 


ddletown 


in enlightening 
us sampling’’ 





Management by Exception Conference 


An expected 
executives from 
by Exception” 
Hotel in Cleveland 
recently expanded use of statistical methods for cor 
trol of business operations 

Sponsored by the Administrative Applications Divi- 
sion, ASQC, the conference is directed primarily toward 
business management, and is designed to shew how 
application of new scientific methods provides better 
planning and contro] of operations at reduced cost 

The complete conference program and registration 
form are on pages 32-33 of this issue 


300 scientific specialists and 300 business 
23 states will attend th« Management 
conference on Feb. 7-8 at the Carter 
with 


Ohio to become acquainted 
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J. Darmedy will be the pr 


igement dinner meeting 


COLUMBUS 
t the Febr 
Mr. Darmody 
irements and 


uary mal 
has spent over 30 years in the field of meas 
is presently serving as technical 
assistant for The Sheffield Corp et will be Mar 
agement of measurements.’’ 

CORNING-ELMIRA . . The section would 


O. H. Somers for his November presentati n which was 


tasty as ly 


like to thank 


n 
a fine cand 


The second annual all av con 
Jan. 25. A fine slate | and visiting speakers wil 


ference will become a reality 
insure 


the success of the mé 


CUMBERLAND ' chael Leyzorek addressed th 


topic was ‘*‘ Operations researc! 


Nov. 7 dinner me 
ind qualit eontrol’’ I which he 
or pro r wh operations res¢ arch tec 
letermine 

the administrat vi lepartment of Arthur Ande 


hnique 5 


Dr. Leyzorek is the manager 
Zz 


sen and Compan 


DALLAS-FORT WORTH .. Dr. A. W. Wortham, se 


head of operations research for the semi 
Instruments, Inc 
g as of application 
he most apropos appli 


nairi an il 
nductor-e 
f operatior sea rl. One of t 


forecast 


n of Texas 
re interesti! 


cations ha | ng 
range) many ments in quality control using Monte 


rlo technique ‘he | liseussion following his talk 
generated 
basis on ? ng quality 


“Weaver Phillips 


M 
nierence 
l le, 4 
DENVER 
ntr ‘ ! | } he ; lic 188 \ 1] 
T anag 
ighes, furnished 


I ‘ 


VEEDER-ROOT 


VARY-TALLY 


gives you as many counters 
as you need for control 


Production figures by 
types of units compara- 
tive test results . inven- 
tories, estimates, traffic and 
quality control checks . 
basic business data of all kinds is readily obtained with 
Vary-Tallies that are assembled to your 
exact needs. Spacious key on each counter 
makes ‘‘keyboard counting 


curate. For bulletin and prices, write 


VEEDER-ROOT INC. 
HARTFORD 2, CONN. 


” easy, fast, ac 


executive 


illustrated the various 


immediate and long 





basis in n ction with purchasing and engineering depart 
ments 
Concluding their presentation was an excellent sound 
olor movie explaining Hughes aircraft-vendor relationships 
\ joint meeting of the section and ASA is planned for 


ret Mm 


EVANSVILLE-OWENSBORO ‘ vies of the Gen 
eral Electric Company and a ‘ ‘ re section was th 
spe aker at the N ember 1e8* | the *" Quasi 


range 


Dr vat ‘ will ‘ e speaker at the Jan 
linner eet r to b t Gabe’s Steak House in Owen 

ind training 

om Northwest 

Universit ! his ce 0 e tron 0 li His subject 


tv tivere 


GREATER MUSKEGON 


etion were tl ohily 


nires 
nal ser 
gadisi Rustag 


the sata 4 | ey rime! e the nstructor 


HAMILTON - point dinner m 


Toronto section ! the tar rds & Engineer 


! ‘ 
I 


HAMILTON-MIDDLETOWN 
¢ the meetir hel ic it 


sented a 
on Nev ] 
The s 
Body Pla 
** Or 


ganizing 


HARTFORD 
and jual ty 
Pa 


ove ber 
t ‘*The contr 


HUNTSVILLE 
of statistics at the ce, Gave 

rhe control 
"he speaker 


' if 
spee ne 


I 


1 the dinner me 


KANSAS CITY 
the DoALL ¢ ! 
n precision me 
Harringtor 
mensional « 
engineerin 
control, 
short-run 

with demons 


spection equ | 
INDIANAPOLIS 


ird Indiana Clir 


One of the reasons why the December New Hampshire section meet 
ing was a success was the fact that Dorian Shainin was the featured 
speaker. Mr. Shainin is shown here with several of the section officers 
They are, left to right: Carl A. Laurier, section chairman; Charles 
Taliman, section vice chairman: Mr. Shainin, industrial consultant of 
Rath G Strong; Paul H. Starkey, Peterborough-Keene Area Director 
and host for the December meeting; and Leroy Lindgren, section 
secretary - treasurer 


luncheon at noon. Dinner will be served at 6:30 with a pane 
diseussion to follow. Here are the scheduled speakers; Dorian 
Shainin, Joseph Mandelson, Roger Heimlich, J. Mehaleck 
Prof. P. H. Randolph, J. M. Alleridge, and D. H. Culver 


LANSDALE ... The Nov. 14 meeting, our first ‘‘ladies 
nite,’’ proved to be as interesting for the men as yr the 
women. The speaker, Robert W. Peach, manager of th 
quality control department of the Sears, Roebuck and Con 
pany, spoke on statistical quality control and the American 
housewife. His talk was supplemented with color slides 
The February meeting will be a lecture on ‘‘ Research 
plant.’’ It will be presented by Dr. Hale Sweeney 
Atlantic Refining Company and will inelude two films 
| ‘*Revond the shadow of a doubt’’ and ‘‘ Metallurg 


LOS ANGELES . The practical aspects of ‘* measuring 
ind the semantic problems of ‘* s’’ were excellently 


j 
l 
eated by Gordon Lynwalter at the yvember meeting 


LOUISVILLE... The November meeting led off with a briet 
educational capsule by L. A. LaCroix on ‘‘ Inspection Costs 
This was followed by a panel discussion ‘‘ Applications 

} mtrol’’ moderated by Dave Charlesworth, with : 
panel composed of members O. H. Bishop, L. A. LaCroix, 
A. W. Lorenzen, and B. Stanton 


MEMPHIS 


The Nov. 22 meeting was held 
Cellulose Cort ‘ 


ith Dr. Arthur Johnson as moderato 
discussed sequential sampling for 


ehniques in forec 
ek, chief quality 
r and Standard Sanitary 
in quality control’’ at 
MID-HUDSON Fifty 
the Anchor Inn to hear E. H. Robinson o 
n interesting talk on ‘‘A statistical 
l sales trends.’’ 
f Sechatz-Federal was 


et direetor at a 


nembers and § 


" ee meeti 


MILWAUKEE 
ut the Nov | 


Two distinguished 
it meeting. Society Treasurer 


ymtrol manager of Convair-Fort W 
control evaluation program 
lures for procurement of 


d and eritical plane ar 


Leon Bass gave a t 
for the future and 
oke of enlisting top n 
ereased Society activities and 1 
n unity of effort among 
es and the end result 
status of quality 
the profession are be 
seminars are being encourag 
be placed on ‘‘ Industrial Qr 
n growth of the Society. 
next meeting on Feb. 17 will be 
present problems of the vendor-vendes 
el discussion will highlight the progra 


MINNESOTA . Reliability was the subject of the meeting 
held Nov. 25. David Bair and Paul Oo ‘ f Inland 
Testing Labs were the speakers A verv live ju on and 


inswer period sted for 55 minutes 


MONTREAL . On Nov. 20 Charles A. Bicking of 
borundum Co pok n ‘*The team approac} 
t ontro 
committee recently trav« 
exploring the possil 
n at area 
On Feb i. ". MeClure of Convai 
nami orp ill speak on ‘* Vendor 


NEW HAMPSHIRE... Our December meet 
success. An afternoon plant tour of the new plant of New 
Hampshire Ball Bearings, Ine. drew 44 members. Then, an 
evening meeting at the Peterborough Golf Club featured 
Dorian Shainin of Rath & Strong. Mr. Shainin, speaking 
before a group of 67 members, presented ‘‘ Breaking throug! 
industrial problem barriers, 


NORTHEASTERN INDIANA More than 150 persons 


comprised of section members, ASME members, an 








MeElrath of he Universit f Minnesot His subject was 
A =“ similar t ie one ‘‘Quick and dirty techniques in SQC’ 
Chemical Division News which s te have been elven ber fe, Ervin bs. Bets, wie 


was recovering from surgery and could not attend 


The Chemical Division sets a new precedent by co- 
sponsoring three courses in the Box Method of Experi- PHILADELPHIA Qe Mev, 14 De. J. & Mantes of Petnc 
mentation with local sections in Charleston, W. Va., ton University gave an excellent talk on ‘‘Some of the sta 


Buffalo, N. Y. and Chicago, Ill. The instructor will tistical technic s for experiments proposed by G. E. Box.’’ 


again be Dr. J. S. Hunter. Details are Dr. Kirk of Moore Products will point out the application 
of pneumatic gaging to automation anda quality control at the 


Charleston, W. Va.—February 26-28 Feb. 20 mec lhe presentation should be of special in 
Contact: Ben H. Carpenter terest to those in the metal working d 
Carbide & Carbon Chemicals Co 
Development Dept tong 0 yer oy ' : ‘ - | 1 Sed 
. nai « , , was ele at le ub on 0 eoonare Sede! 
South Charleston 3, W. Va aemeaai dali est with his talk on ‘‘ Quality control for 


, y 
ing 


nt afterno evening session 


Buffalo, N. Y. at University of Buffalo—April three management personnel attended 
A control standards and writing of 


Contact: V B Shelburne a acd + as . Sadietthts aebieet Gee Sal 
Bidg. 76-3 P cipation fre all local companies is expected at this 
The Carborundum Co mont! dinner 
Niagara Falls, N. Y 
RHODE ISLAND The Ne | meeting featured Dr 
Chicago, Ill. (Date not set) Julian Toulouse as guest speaker he problem of ‘‘ Psycho 
Contact: Dr. H. P. Andrews logieal bias in attr ute sampling vas well presented 
Research Laboratories Our guest speaker at the Feb. 20 meeting will be Oscar H 
Swift & Co Bishop of Reynolds Metals Co. who will speak on ‘* Quality 
Union Stock Yards control in the production of aluminum foil.’ 


Chicago 9. Ill The section has presented the Providence Engineering 


Society with 85 for the s holarship fund This fund is a 








cooperative effort to ovide student loans and s« holarships 





it the University « thode Island and Brown University 


ROCHESTER I'he ith ar al clinie is «heduled for 
Feb. 18 at the War Memorial. Under the general chairman 

i subjeet whicl ship of Donal A. De Serio, a bigger and better program has 

been arrange ore Exhibits Too 
Professor \ MeElrath, University of Minnesot 

lres seetion on Nov 19, was snowed-in 

Richard A, Freund, Eastman Kodak Co., 


brene h \ new acceptance concept 


‘ ehing 
Vas presented 
' 


ember 


quality eontrol ” the subjec 
valuable one in this revo s the 

ested in this pl 
Ss Invite 


ill be held Mar ( ) ce ( arts eund paper a wuublished in 


nh and et ! 


OMAHA-LINCOLN , s of the seet net e section constitetion bas been amended to separate th: 





Award Winners — 4th National Symposium 
—We Wove a Tangled on Reliability and Quality Control 


Web-— 
In the November issue of 
INDUSTRIAL QUALITY 
CONTROL (page 34) we in- 


Several special awards were presented at the Annual Banquet which was 
a part of the recent 4th National Symposium on Reliability and Quality Con- 
trol held Jan. 7 at Washington's Hotel Statler 


NORMAN H. TAYLOR GEORGE C. NEUSCHAEFER 
correctly reported that Wade Sest Veunalen! Contbutes National Reliability Award 
R. Weaver was the speaker at 
a Memphis section meeting, 
at the same time implying he 
had changed companies. Wade 
is still director of quality and 


steel conservation at Republic 


Steel; the gentleman who was 
really the speaker at the 
meeting was Orde R. Weaver, ry 


director of quality control, Norman H. Taylor, associate divi- George C. Neuschaefer, head of the 
sion head, Lincoln Laboratory of Electronic Branch of the U. S. Naval 
Philize Petscloan, MeGeense MIT, was awarded a plaque and $100 Material Laboratory at Brooklyn 

, , by the Professional Group on Reli- Navy Yard was awarded the Nation- 
Texas. ability and Quality Control of the al Reliability Award for 1957. His 
IRE. The award was based on his paper, “Standard Parts Can Be Ver- 
contribution of the paper “Designing _ satile,” presented at the Third Na- 
Messrs. Weaver for this mix- for Reliability” which appeared in tional Symposium was judged by the 
the Proceedings of the IRE, Volume management committee as the best 
45, No. 6, June 1957 all around paper 


Rocket Fuel Division of 


Our apologies to both 


up. 
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ST. LOUIS g 
the members and their ladies held thei: 


consensus was that the 


Wilbur Mvers 


ese) \ ‘ 
ard of Directors have appointed 
iance Div., GMC, as treasurer 
re ir meeting in January 
nnual party. The 
date was much better than a late party 


Instead of our 


n May 


re 


SAN ANTONIO 
Hilton 


Re 


SCRANTON-WILKES- BARRE 


meeting 


SEATTLE i is 

Redstone Arser 

equipmen 
The s 


The Feb. 21 meeting will be the anniversary 
iidition to the 
wort on Society affairs 


search Institute, 


nnique n 


iallagher is se« 


meeting. Ii 


regular spenker, we will have an up-to-date 


The N 12 meeting was held at tl 


Hotel k 8 Ladd, research Southwest 


‘ manager, 
vddressed the 


grout on ‘Statistical 
modern management.’’ 
ce chairman 


has started the init 


control class at St 
is the first to be 


rranging 


A proj 


tion, It is aimed at st 


quality 
of this nature 
liating greats 


iret 


Joseph Gallagher, man 

ontrol at W. L. Maxson Corp. will speak o 

ol « ept of machine ntrol’’ at the Fe l 
to be held at the Deitrick’’ n Sere 


ecretary 


reliabilit 


t t ‘ ( eeting 


SOUTH BEND-MISHAWAKA 


operations research and appl 


taik entilt I 
Frank G Kellev of 
Harbor will highlight 
held at the Club Nor 


omy I 


lies night meet 


SPECIAL MICROFILM 
ANNOUNCEMENT 


Last summer arrangements were made with 
our microfilm service to provide a microfilm 
edition of the early copies of Industrial Quality 
Control. Since each volume beginning with Vol 
Vill has been microfilmed annually, the present 
microfilm contains all the issues of Vols. I-VII 
on a single strip. This microfilm is now ready 
for distribution and is available at $10.00 
Public and company libraries with microfilm 
readers will find this microfilm edition of the 
older issues of Industrial Quality Control par 
ticularly useful 


American Society for Quality Control 

6197 Plankinton Bldg. 

161 W. Wisconsin Avenue 

Milwaukee 3, Wis 

Please send me copies of the microfilm 
edition of Vols. |-VIl of Industrial Quality Con 
trol at $10.00 each. Enclosed is our remittance 
of $ 


Name 


Address 


a 


me ee ee ee ee ee ee 


13 meeting was 
eontrol superinte: 
‘* Production 


SOUTH TEXAS The Nov 
B. M. Appleman, quality 
Foundries, Inc., who spoke on 
proach to experimentation,’’ : 
The first pre-meeting training session for e: 
onducted by L. M. Buttery, senior chemical engineer, Mon 
santo Chemieal Co. The subject discussed was ‘‘ An enginee 
looks at the respons« 
Plans for the second annual all-day e 
mnference steering con 


+} season was 


hniques.’’ 
nference to be hel 


surface te 
Feb. 8 were completed at a e mittes 
meeting called by K. K. Keneaster 


SOUTHERN CONNECTICUT Our November 
meeting was successfully held and members enjoy 
social hour and the regular meeting 

\ delegation fron ttended the 

uncil of Fairfield 

rge attendance was 


chairmal 


dinner before 


the section a 


to support the joint « 


TOLEDO Frank Capl 
tendent at Westinghouse Elk : 
the November meet 

of the N 


joint meeti f 


man, Jr 
etr Cor 
f rating vendors’’ at 
Miss jesse Dav of the 
Ships, will be guest speaker at : ing of t 
section and members of AITE, ASME, ASTE, and AICI 
Feb. 6. ‘‘Industrial Experimentation’’ will be the subject 
if Miss Day’s discussion. Mrs. Rosemary Carroll of Owens 
Illinois Glass Co. will intr luee the 
Eight Toledo section members partici 

at the University 

statistical quality co 1.°’ Moderating the p 
gram was Rav E. Crouse é ist wi Willard L. Banks 
Ted R. Meyer, Stephen J. Hor , and Mrs. Beatrice M 
n H. Toulouse 


Department 


1 
speaker it S pr 
) 


imax to the cours 


sas 


Dorn; technical advisers e! » Julien 
Merrit A. Gates, and Mel E 
Margaret A. Tobin 


TORONTO On Nov 

teresting talk by H. L. ! 

Parliament Building 

An excellent linner meeting with the H 

on was held on N« 21 at Fisher’s Hotel, Hamilt 
B. Moore delivered a verv fine speecl ! H 


mies Brane 


wint 


ms in business ! industr' 


1957-58 
MEMBERSHIP ROSTER 
IS 
NOW AVAILABLE 


The new 1957-58 Membership Roster has 
just come off the press. Initial mailings are 
now being made to those who requested their 
copies in advance last November. A limited 
number of copies were overrun and will be sent 
free on request while they last. Use the coupon 
below or a separate card if you prefer 


Available only to Members of ASOC 


American Society for Quality Control 
6197 Plankinton Bidg 

161 W. Wisconsin Avenue 
Milwaukee 3, Wis 

Please send me a copy of the 1957-58 Mem 
bership Roster 


Name 


Address 


INDUSTRIAL QUALITY CONTROL 








Cumberland—Lawrence I. Horner has been promoted t 
. . the position of director of quality control for the textile divi 
Metal Technical Committee News sion of Celanese Corporation of America and is now stationed 
, , , at the Charlotte, N. C. office. Mr. Horner pre "iously held the 
The mid-winter meeting of the Metals Technical position of quality control superintendent ut the Ameelle 
Committee will be held at the Hotel Cleveland, Cleve- plant. 
land, Ohio on January 31 and February 1. The general Formerly the assistant to the quality control superintende: 
program includes a general committee meeting, sub- at Celanese Corporation’s Amcelle Plant, Walter R. Edwards 
committee and task force meetings, a problems sem- has been promoted to quality control superintendent at the 
inar and a planned tour. Celeo plant in Narrows, Va. Mr. Edwards is section vic: 


Th 1 subj tt ; tair chairman and also a charter member of the section 

€ Be neral subject ma er unc er aiscussion per a 1s George H. Fisk has assumed the management of the phys 
to applications of statistical techniques for the solution ical analysis laboratory at the Ameelle Plant of Celanes 
of quality problems encountered in the basic metals Corp. Mr. Fisk previously headed the quality control s i 
industries. The sub-committees and task force groups irds department. 
will concentrate their efforts on problems occurring in . . Greater Muskegon-—Ray Porter, « uti it Muske 
connection with producing particular types of product gon Piston Ring Company the past six years, recently was 
= : : named director of quality control for the company’s Musk« 
The problems seminar, on the other hand, affords com- name l dire r of qualit; ntrol for th pan Musk 

gon, Sparta, and Chicago divisions. Mr o ias held the 

mittee members an opportunity to present special tech- ; 
niques and short-cut methods for general discussion 


office of section chairman and, at present, serving his 
fourth term as secretary 
and constructive criticism. This should be of interest Myron Pascavis has been named to succeed Mr. Porter as 
to all who are engaged in the administration of statis- quality manager. Mr. Pascavis has been with the compan) 
tical quality control in the basic metals industries and for 18 years and is the current section chairman 
they are urged to attend Los Angeles Rocketdy ne Div., North American Avis 
tion, Inc., announced the promotion of J. A. Broadston t 
manager of the service division which is comprised of fiel 
service, logistic support, and overhaul. 

Memphis—George T. Griesheimer was appointed 











. llh.davw n . . +. forse ‘ . Siatictier lit 
‘ ae ? : » &, , a8 os ona e re Pr weer — tary to replace Maurice L. Brandon who has been tran 
aa wit ~~’: at tne Sign Of ta ccr sFom IV am to New Milford, Conn. by Kimberly Clark Corp 
oO ym ¢ eb r vic resident o * 
Bristol Meyers P Divi ' + ake oak : Milwaukee—Paul ©. Fortlage en nal 
srist« evers ] t ‘ ’ ‘ V4 , t+ eneaker for 
. ‘ <i Spence Su ntrol engineer in the inspection 
the panei on Mar ré er 1e¢ rr g Th registra ners’ West Allis works 
, Several promotions took place r \ » Miller Brew 
. ng Company. They included the fo r se members 
TUCSON... t » November meeting Frank Litfin and pe — am a : ole 
Major Charles Cato of the Arizona Air Procurement District Melehic 
liscussed the USAF system of maintaining quality stand uality control supervisor 


f el lina I ween Al toadtin...¥ 


; } 
on s 


iman, assistant to the quality « ger; Johr 
rr, quality control supervisor 


wood P. Kaiser 
Boeing—Seattle Division, has been 
trol director, Boeing Airplane ¢ 
Grant I. Butterbaugh, Ph.D 
een appointed to the grad 
Statistical Association. 


Tueson—Congratulations to Grant Weinshenker 


UNIVERSITY OF WESTERN ONTARIO... On N 
group of members and a tor 


ich plant in Kitch 
; tion chairman, on his recent 1 o Mis lonna Davies 


tulation 0 act ani Iditeh . 
, — n Nogales, Mexico 
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essful repetition 
Jan. 351 and Fe 
WINDSOR . J. Adams, quality 


Calumet Division of folverine Tube 


‘ } 
g which 


clinics, 


nvestig 
(dams ¢ 

—~ conferences 
WINNEBAGO Robert Banknecht, il Malting Con , 
, Manitowoc, was the pal speaker at the Novemb 
meeting "es { company 0 at pecifications thru 
statistics’’ is th jee f his talk Banknecht pr 


iny 


and courses 


JANUARY 
YOUNGSTOWN 
oyed 


a , 


ngeles campus of the Ur 
a, fee $350 ntact Edwar 


. 27-Feb. 6—Higher Mane 
A 


primar 
ment 
6 the 4 ; 
Valley Te 
30-31—New Cor 
ind Development of chnical Manpower 
versity of Michigar ed by Amer 
Society for Engineering Education, for 
r information contact the U versity of 
higan College of Engineering, 255 West 
gineering Building, Ann Arbor, Mict 


30-Feb. 1—8th Annual Conference, The 
Clemson House, Clemson, S. C., sponsored by 


SIGNIFICANT DIFFERENCES 
3oston—Warren R. Purcell has accepted the position « 
id of the quality ntrol department of the Raytheon Man 
icturing Company’s Guide¢ issile Plant in Lowell, Mass 
suffalo—Jack 8S ho 1C has been transferred t 
\lbuquerque, New xico. Hi wf ress is Rt. 2, Box 408 
Rio Grande Blvd. 
Corning-Elmira 
National ¢ 4 
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the Textile Division, ASQC, registration fee 
is $15 for members and $20 for non-members, 
contact Jim Wheeler, Box 491, Canton, Ca 


FEBRUARY 

. « « 3-4—National Conference on Progress 
and Trends in Chemica! and Petroleum In- 
strumentation, Wilmington, Dela., sponsored 
by ISA. Contact, H. S. Kindler, Director of 
Technical Programs, Instrument Society of 
America. 313 Sixth Avenue, Pittsburgh 22, Pa 


3-7— 


7-8—Management by Exception, Carter 
Hotel, Cleveland, Ohio, sponsored by Admin- 
istrative Applications Division of ASQC, con 
tact Wiliam C. Lynam, B. F. Coodrich Chem 
ical Co., 3135 Euclid Avenue, Cleveland 15 
Ohio 


26-28—Box Method of Experimenta 
tion, Charleston, W. Va., contact Ben H 
Carpenter, Carbide G Carbon Chemicals 
Co., Development Dept., South Charles 
ton 3, W. Va 


MARCH 

3-6—International Conference and 
Exhibit, Shoreham Hotel, Washington 
D. C., sponsored by the Gas Turbine Divi 
sion of ASME, contact Barry Freer, |3 
Connecticut Avenue, N.W., Washington 
6,0. C 


10.20—Quality Control Short Course 
University of Illinois, Division of Engi- 
neering Extension, Urbona. Ii! contact 
Professor John A. Henry, Room 205 
Mechanical Engineering Laboratory, Uni 
versity of Illinois, Urbana, II! 


11-19—Basic Quality Control Short 


Course, sponsored by Georgia Institute of 


Technology and the University of Georgia, 

be held in new Continuing Education 
Building, Athens, Ga., contact A C. Co- 
hen, Jr., Mathematics Departments, Uni- 
versity of Georgia, Athens, Ga 


15—Conference, University of Michi- 
gan, Rackham Bidg., Ann Arbor, Mich., 
sponsored by Automotive Division, ASQC. 


. . 20-21—Cost Control Through Engi- 
neering, North Carolina State College 
Raleigh, N. C., sponsored by the Textile 
Engineering Division of ASME, contact E 
Lee Harrisberger, Department of Mechan- 
ical Engineering, North Carolina State 
College, Raleigh, N. C 





Quality Control Consultont 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Beok Buliding 
Detroit 26, Michigan 


Telephone 
WOcdward 5-3796 














CONSULTING SERVICES 


Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 


QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST. 
MALDEN, MASS 
MAlden 4-5446 


Organizing for Quality Training 











Management Cantval, 


FOUNDED IN 1945 
nd Literatus om Reque 
Parines 699 Rose Ave 


JONES Des PLAINES, ILI 
low, ASQC Vanderbilt 4-653 








onsulting Services in Quality Control 


RALPH E. WAREHAM 
Fellow, ASQC 


1 Ridg 


N A 


BERNARD HECHT 


Quality Control & Reliability Specialist 
Senior Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wilshire Bivd. Les Angeles 36, Calif. 
Webster 8-012! 
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BSUTHERLAND-JACOBEON & ASSOCIATES 
Consultants in Quality Control 


taser = PHOCECOUSES. Peoces are. 
Sr sfoee 


M. &. SUTHERLAND, PO 


rt\.oe asec 























LLL LLL LLL LLL EEE TE Ce 


Product Education Service 


These advertisers provide educational information on their products, expand- 
ing the services of your journal, Industrial Quality Control. 

Their support is twofold. First they place the latest information on product 
development at your finger tips. In addition their purchase of advertising space 
supports your Society and this publication. Continue to advance your Society 
by using their products and services and encourage others to do so. They all 


merit your consideration. 


When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control. 


Advertisers in this issue 


B. ¢ Ames Co 

Bausch & Lomb Optical C 
Bell Telephone Laboratories, In 
Comtor Co 

The DeALL Co 

Eastman Kodak Co 

Federal Products Corp 
Lightning Calculator Co 
Shefheld Corp 

Veeder-Root, In 


Advertisers in previous issues 
of Volume XIV 
Allied Radio Corp. 
R. G. Bock Engineers 


40 


Curtiss-Wright Corp. 

Custom Scientific Instruments, In 
Dearborn Gage Co. 

Electric Storage Battery Co 

Elliott Service Co. 

Friden Calculating Machine Co.., Inc. 
Gaertner Scientific Corp. 

Hughes Aircraft Co. 

Lufkin Rule Co. 

Norton Co. 

Semo Corp. 

Steel City Testing Machines, Inc. 
Unit Process Assemblies 

Visi-trol Engineering Co. 

Waters Manufacturing, Inc 

John Wiley & Sons, Inc. 








MANAGER 
QUALITY CONTROL 


Unique opportunity for 
man 25-35 to develop, in- 
stall and supervise statisti 
cal inspection and testing 
techniques for incoming and 
in-process inspection 


Must have college degree 
and/or formal training in 
statistical quality control 
Must be qualified with ex 
perience in this field anc 
should have had supervisory 
experience 


Excellent starting salary, 
bonus, stock option and other 
benefits. We are a progres- 
sive, growing company in the 
pharmaceutical industry 


Please send resume, recent 
photograph and salary re- 
quirements to: 


Employment Director 
Mead Johnson & Co. 
Evansville 21, Ind. 
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The 21 elements of the Magnetron Beam 
a 
wafers at top and bottom. Elements must 
be lined up to within .002” of specifica- 


tions. 


How costs are cut when 


inspection speed matches assembly rate 


Electronic Tube Division, Burroughs Corporo- 
tion, faced this problem: Find a way for in- 
spection to keep up with assembly in the mass 
production of the Magnetren Beam Switching 
Tube. The answer: Optical gaging with a 
Kodak Contour Projector. 

The assembly of components in- 
volves fitting 21 elements (one cathode, 
10 targets, and 10 spades) into mica 
holding-wafers at top and bottom (see 
photo above). The end product must 
find all 21 elements lined up to within 
+ .002” of specifications. For pressure- 
type assembly, this is really crowding 
the limits. 

Using a Kodak Contour Projector, 
Model 8, the inspector is more than 
able to keep up with top assembly 
speeds. By comparing the image of the 


Apparatus and Optical Division 


part at 10 magnification with the 
chart gage on the screen, she can 
quickly read measurements down to 
OO”. 

Fast, accurate optical gaging of the 
Magnetron Beam Switching Tube 
means a substantial saving for Bur- 
roughs. Electronic devices of this type 
are expensive to make. When tube ele- 
ments are inspected immediately after 
assembly, imperfect units can be re- 
jected with relatively small expense. 

If you have an inspection problem 
that requires a high-speed, low-cost 
answer, a Kodak Contour Projector 
may well fill the bill. Send for the book- 
let “Projection Gaging with Kodak 
Contour Projectors.” Write to 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 


Operator working with a Kodak Contour 
Projector, Model 8, can quickly read 
measurements down to .001”. Visuol ir 
spection easily keeps pace with top as 


sembly speed 





Eugene B. Power 
Universal Microfilms 
313 N. First St. 
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No adjuseme liddling. Set th 2 s . 

gage q ick ag ve ov peortpers With this air gage 
4 your watch. Once set, it stays set! 

lt can't drift = 


you will measure 


More 
<ockpic ot das | ACCurately 


This accu 
rately calibrated, 
all usable scale will 
inswer every nor 
mal gaging neec Mo e 
Operator cannot r 
change magnifica 
tion or monkey with D Pp d bly 
your tolerance spec e en a 
ifications. Dimen 
sionair is fool 
roof. To meet 
occasional 
or coarser | Faster 
suring re 
quirements, 
other magnifica (Greater Plug Clearance) 
tions are avail- 
able 





With Less 
Maintenance Cost 


With Less 
Dependence 
on Skilled Help 


f 


NOTE: Finger tip attachment. Longer approach than with any other air 





range lets you see where you ire gomeg 

Accurate Greater plug clearance tor taster, easier gag: gage you Can buy J 

setting is guaranteed with ing — less wear: No scoring or jamming, a 

H th greater exploration of out-of-round, taper, 

one master. a ap Pr irregularities. No centralizing error. Deep- 
» » » longest useful life : , " T 

ere persed i ccalili ieee Op mod oar give Tonget niche roe Don't take our word for it. Try the 

, t i self-cleaning, jets Cle we ile . e . = - os n _—__ - 

— None ae a Dimensionair on a “no-strings-attached 
ify. ; , : 

a a ee trial basis. Mail the coupon today. 


AKFEDERAL Jz 


FOR RECOMMENDATIONS IN MODERN GAGES... 








This is a statement we are ready to prove. 








Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 


Federal Products Corporation 
8151 Eddy Street - Providence 1, R. I. 


OK Prove it! Let us try a DIMENSIONAIR 


Name 
Company 


Address 





